THURSTON SCOTT WELTON, m.p., Editor 


Associate Editors 
Bradley L. Coley, m.p., Arnold S. Jackson, M.D., 


E. Eric Larson, M.D. 


October 1951 


i 

. 

: 

: 

f 

| 

= 
> 
= 
| 
| 

Obstetric Clinic Ectopic Pregnancy 

q < 

it > 

i 

2 
f 
| 


EDITORIAL BOARD 


The American Journal Surgery 


Editor THURSTON SCOTT WELTON, New Tork 
Associate Editors Brapiey L. Corzy, New York - Annotp S. Jackson, Madison - E. Eric Larson, Los Angeles 


ADVISORY BOARD 


Cart Beck, Sayre, Pa. 

Craupe Brcx, Cleveland 
Crarence J. Berne, Los Angeles 
Grorcz R. Bricuton, New York 
Merepitu F. Campsett, New York 
James T. Case, Santa Barbara 
Isipore Coun, New Orleans 
Frepericx A. Cotter, Ann Arbor 
Paut C. Cotonna, Philadelphia 
Gorpon S. Fanrni, Vancouver 
Hersert C. Fett, Brooklyn 

Emit Goetscu, Brooklyn 

A. Gorpon, Brooklyn 


Donatp Guturte, Sayre, Pa. 


Louis J. Hirscuman, Detroit 
Emire F. Hotman, San Francisco 
Craupe J. Hunt, Kansas City, Mo. 


New York, Tuomas J. Kirwin 
New York, Kripa 

New York, Aprian V. Lambert 
New Orleans, URBAN Mags 
Newark, Harrison S. MARTLAND 
New Orleans, RupotpH Maras 

St. Louis, Cart A. Moyer 
Toronto, D. W. Gorpon Murray 
San Francisco, H. C. NaArrzicer 
Baltimore, Emu. Novak 

Newark, Ciarence R. O’Crow 
Boston, Louis E. PHANEUF 
Rochester, Minn., James T. Priest.ey 
Raleigh, Husert A. Roysrer 
Philadelphia, Henry S. Rutu 
Memphis, Rosert L. SANDERS 
Baltimore, Grant E. Warp 


Woodland, Calif., J. Homer Wootsey 


Year of Fablication 


The American Journal of Surgery is published monthly, by The American Journal of Surgery, Inc., 49 West 45th Street, New York 
19, N. Y. Yearly Subscription, $12.00 U. S. A.; $14.00 Canada and Pan-American Countries; $15.00 Foreign. Single Numbers 
$2.00; Special Numbers $4.00. Reentered as second class matter February 7, 1951, at the Post Office, New York, N. Y. and on February 
7, 1951, at York, Pa., under the act of March 3, 1879. October 1951—New Series, Volume LXXXII, No. 4. Copyright, 1951, by The 
American Journal of Surgery, Inc. 
Change of address must reach us one month preceding month of issue. 


4 
af 
4 
J 
3 
; 
it 
; 
; 
23 
. 
3 
~ 
. 
= 
L 


In biliary tract disorders, present-day medical 
management hinges on stimulation therapy and 
non-surgical drainage. A therapeutic plan 

is to flush and drain the hepatobiliary tract by 
increasing the volume of bile while reducing its 


viscosity, solid content and specific gravity. 


This dual action —/ydrocholeresis —is evoked in 
full accord with the therapeutic plan by the 


acco rd i ng to administration of Decholin and its sodium salt 
P (Decholin Sodium), the most potent hydrocholeretic 
therapeutic 


agents available. A less pronounced effect attends 


the use of choleretics, such as combinations of 
bile salts, which produce but slight increase in bile 


plan... | 
HYDROCHOLERESIS , \ 


of high viscosity —a procedure which may 
defeat this therapeutic plan. 


When the therapeutic plan specifies hydrocholeresis, 


Decholin and Decholin Sodium are the indicated 


agents — they are specifically hydrocholeretic. 
Begin therapy with small doses and progressively 
increase the dosage of Decholin Sodium 
(intravenously). This is then followed 

by a course of Decholin Tablets. 


Decholin Decholin Sodium 


brand of brand of 
Poti Tablets of 3% gr. ss In 20% aqueous solution: 
ae in bottles of 25,. 100, 3 cc., Sec. and 10 cc. ampuls; 
eae $00, 1000 and 5000. - boxes of 3, 20 and 100. 
a Decholin, Decholin Sodium, Trademarks Reg. U.S. and Canada 


AMES COMPANY, INC. ELKHART, INDIANA 


Ames Company of Canada, Ltd., Toronto 
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WOUNDS 


BURNS | 
PERITONITIS 


(4-aminomethylbenzenesulfonamide) 
hydrochloride is a new radically 
different sulfonamide. 

It is not inhibited by pus and has shown 

no tendency to produce drug resistant 
bacterial strains. 

Well tolerated and effective topically, 
Sulfamylon— usually combined with 
Streptomycin—has been successfully used for 
the prevention and treatment of wound 
infections, burn infections and peritonitis. 
Applied by means of wet dressings, 

by irrigation, by sponging or pouring into 
the peritoneal cavity in amounts up to 200 cc, 


Sulfamylon: 


WITH STREPTOMYCIN 


Supplied as 5 per cent solution in bottles of 100 cc. with a vial of 
Streptomycin 20,000 units. 


WINTHROP-STEARNS INC. © NEW YORK 18, N.Y. © WINDSOR, ONT. 
Sulfamylon, trademark reg. U.S. & Canada 
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for Carbohydrates . 


the Trend is ae O%7ra vert. 


Twice as many calories as 5% Dextrose 


No increase in infusion time, fluid volume or vein damage | 
Practically 100% utilization 
Less spillage in urine 


Trave rt. 


VTo replenish glycogen stores. &To minimize protein catabolism 
by exerting a protein-sparing action. Y To prevent ketosis by 
facilitating the effective metabolism of fat. To help maintain 
hepatic function. 

Travert makes possible the administration of high caloric infusions, 
with minimal discomfort and inconvenience to the patient. 


10% Travert solutions are available in water or in saline. They are sterile, crystal clear, nonpyrogenic. 
150 ce., 500 cc., 1000 cc. sizes. 


product of for complete information, simply write “Travert’’ on your Rx and mail 


BAXTER LABORATORIES, INC. 


Morton Grove, Illinois - Cleveland, Mississippi 


DISTRIBUTED AND AVAILABLE ONLY IN THE 37 STATES EAST OF THE ROCKIES 
(except in the city of El Paso, Texas) THROUGH 


AMERICAN HOSPITAL SUPPLY CORPORATION 


GENERAL OFFICES - EVANSTON, ILLINOIS 
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DESENEX OINTMENT OF ZINCUNDECATE 
Undecylenic Acid (as free acid and zinc 
salt) 22% 


Tubes of loz. - Jars of 1 Ib. 


DESENEX POWDER OF ZINCUNDECATE 
Undecylenic Acid (as free acid and zine 
salt) 19% 


Sifter packages of 11/2 oz. 
Containers of 1 Ib. 


DESENEX SOLUTION OF UNDECYLENIC ACID 


Undecylenic Acid 10%. Partially neu- 
tralized with Triethanolamine in a solu- 
tion of Propyl Alcohol, Propylene Glycol 
and water. 


Bottles of 2 oz. and 1 pt. 


Available at all pharmacies 


Pharmaceutical Division We 


COUNCIL OM 
cHemistay 


FOR DERMATOMYCOSES 


especially Dermatomycosis Pedis 
(Athlete’s Foot) 


In some circumstances, virtually continuous prophylaxis 
with an effective antimycotic powder may be indicated. 
For example, professional athletes, troops in the field, 
etc., may thus prevent not only serious discomfort but also 
the frequently incapacitating effect of acute dermatomyco- 
sis pedis or cruris. 

Many chemicals which may irritate or sensitize the skin 
can be employed to destroy pathogenic fungi. In Desenex 
Powder, however, the exceptional anti-fungal effect of the 
undecylenic acid-zinc undecylenate “team” is achieved 
with virtual absence of irritancy (1,2,3,4,5). 

As a result; Desenex Powder is prescribed increasingly 
where frequent or continuous use is desirable. When 
Desenex is employed, there is virtually no danger of vio- 
lating Paget’s sound maxim—“‘Above all, do no harm.” 


References: 


1. Peck, S.M., and Rosenfeld, H., J. Invest. Dermat., 1 (4): 
237-265, Aug. 1938. 


2. Hopkins, J. G., Hillegas, A. B., Ledin, R. B., Rebell, G. C., 
and Camp, E., J. Invest. Dermat., 7:237-253, 1946. 


3. Shapiro, A. L., and Rothman, S., Arch. Dermat. & Syph., 52 
(3) : 166-171, Sept. 1945. 


4. Sulzberger, M. B., and Kanof, A., Arch. Dermat. & Syph., 
55 (3): 391-395, Mar. 1947. 


5. Sullivan, M., and Fishbein, H. A., J. Invest. Dermat., 10 
(4) : 293-299, Apr. 1948. 


Samples and literature sent to the 
profession upon request. 


WALLACE & TIERNAN PRODUCTS, INC. 
Belleville 9, New Jersey, U.S.A. 
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NOW AVAILABLE! 


: f 4 THROW-AWAY BLADES FOR ALL MODELS 
¥ 3 OF THE PADGETT-HOOD DERMATOME 


Inexpensive and easy to use. Eliminates resharpening. A 
' simple ADAPTER is required for the use of these new 
: blades on all models. The blades and the adapter are 
ie optional equipment for all Padgett-Hood Dermatomes. 


Some of the many advantages of the improved Dermatome 

are: Automatic alignment of the knife edge with the drum 
: surface; automatic setting of the knife edge in correct relation 
: to the thickness scale; stronger adhesion of the skin to the 
drum and when the graft is stripped from the drum, nearly 
all of the cement remains on the drum. Each part of the new 
Dermatome is made from material most suitable for that 
part. 


The older model Dermatome, as well as a BABY DERMA- 
TOME (drum size 3 x 8 inches) are also available as 
are: Cement; brush for application of cement; heavy steel 
knives; knife handle for cutting free-hand grafts; carrying 
case; thickness gauge; blade holder and cold sterilizer 
complete with container and cover; and a knife sharpening 
service. 
DERMATOME TAPES AVAILABLE! 


Write us today for complete catalog. 
KANSAS CITY ASSEMBLAGE CO. 


611 EAST 17th St., Kansas City 8, Mo. 


for ALL Red Feather Services 
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thousands © 
to virtually any technic. 


swaged to ATRALOC" Tru-Tempered 
Needles for minimal tissue trauma and 
optimal strength and flexibility 


supplied in new 1 Dozen Sterile-Pack Jars 
for instant availability and greater conven- 
ience—each tube sterile inside and out 


*Trade Mark 


673 


plastic surgery 


ns new Cuticular Line represent the suture preferences of 
ned by a recent Ethicon study. They provide a range adapted 
n extension of the Surgiset,* Ethicon Cuticular Sutures are 


available in four widely used materials 


Black Braided Silk 
(Serum-Proof) . . . 
Monofilament Nylon . 
Surgical Gut. .... 


Sizes 6-O through 0 
Sizes 6-0 through 00 
Sizes 5-O through 0 
Sizes 000 through O 


ETHICON SUTURE LABORATORIES, INC. 


Suture Laboratories at New Brunswick, N. J.; Chicago, Ill; Soo Paulo, Brazil; Sydney, Australia; Edinburgh, Scotland. 
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COTTON 


fulfill the most exacting demands 
of meticulous technics 


e high tensile strength exceeds U.S.P. 
requirements — permits use of finer gauges 


@ easy to manipulate and tie 
uniform diameter 
e absolute non-capillarity 


economical —can be re-autoclaved 


In Ethicon Textile Sutures you have 
assurance of quality guaranteed by 
the world’s largest manufacturer 


of suture materials. 
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NEW YORK 10, N.Y. 


Showrooms also at 308 W. Washington St., Chicago 6, Ill. 


Clay Adams 


Safety-Head Centrifuge Ideal for Wintrobe Hematocrit Test 


RADIUS OF CENTRIFUGE SWING INFLUENCES SETTLING RATE 


In the original technic for determining the blood 
sedimentation correction factor for the V.P.R.C. 
(volume packed red cells), Dr. M. M. Wintrobe, 
of the University of Utah School of Medicine, 
specified 30 minutes centrifuging at a speed of 
3000 R.P.M. Since the efficiency of centrifug- 
ing varies directly with the radius of the swing 
and as the square of the speed, the variation 
in the radii of the swing on different types of 
centrifuges is an important factor. 

Tests run by Dr. G. E. Cartwright, Dr. Win- 
trobe’s associate, have produced some interest- 
ing and valuable data — namely, that on the 


HERE IS A PARTIAL LIST 
OF OUR PRODUCTS 


Adams Centrifuges Clinical Laboratory 
Uterine Cancer Detection Supplies 

Kits Gastro-Duodenal Tubes 
Blood Analysis Instruments —_ Polyethylene Tubing 
GOLD SEAL Slides & Cover GOLD SEAL Syringes & 

Glasses Needles « 
Supplies for Microscopy Adams Stethoscopes 
JUSTRITE Wound Cli 
Surgical & Dissecting 

Instruments Obstetrical Manikins 


Skulls & Skeletons 


MEDICHROMES—2 x 2” 
Kodachromes 


Surgical Rubber Goods 
Anatomical Charts & 
Atlases 


conventional, horizontal, free-swinging type of 
centrifuge, a relative centrifugal force (R.C.F.) 
of 2250 was required to produce maximum 
packing of the red cells in centrifuges. 

Simultaneous series of tests run on the Adams 
Safety-Head Centrifuge (Model CT-1002) 
showed that a maximum packing of the red cells: 
was attained with an R.C.F. of 1450 in 30 min- 
utes. This proved that the Adams Safety-Head 
Centrifuge had approximately 35% greater effi- 
ciency than the conventional, horizontal, free- 
swinging centrifuge. 

Asa result of these tests, Dr. Cartwright states 
that this instrument is satisfactory for the doc- 
tor’s office and adequate for determining 
V.P.R.C. 

Since many clinical centrifuges now in use 
give a speed of 3000 R.P.M. without the re- 
quired R.C.F., it is suggested that centrifuges 
used for this purpose be re-evaluated. Form No. 
196R9, available from Clay-Adams, contains 
complete instructions for determining R.C.F. 


DIEFFENBACH SERREFINES 


The ideal hemostats for small ani- 
mal and experimental surgery, 
Dieffenbach Serrefines are again 
available from Clay-Adams. These 
small-size serrefines are 12” long, 
chrome plated, and available in 
straight or curved models. 
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SPECIAL LITERATURE AVAILABLE 


Detailed descriptions on the following may be ob- 
tained from Clay-Adams on request by number: 


Brown Blood Board.......................0... Form No. 445R 
Polyethylene Tubing and Accessories. Form No. 447B 
Adams Centrifuges 200.000.000.000... Form No. 309R5 
R.C.F. Calculations 00.00.00... Form No. 196R9 
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Brown Blood Typing Board 
Cuts Down Human Error 


Blood typing prior to transfusion places a grave 
and unique responsibility on the laboratory 
technician. Here is one laboratory routine 
where the physician is inclined to rely on the 
technician’s findings. Usually, laboratory re- 
sults are used as checks against case histories 
and physical findings. 

Serological tests, however, stand alone. Nega- 
tive results are as significant as positive; there 
are few inherent checks in the tests, and they 
are often performed under great pressure. This, 
plus the increasing complexity of crossmatching 
and agglutination tests in the past five years, 
has greatly increased the chances for human 
error. The technician who is entrusted with the 
laboratory tests related to blood transfusion 
must have a thorough training and understand- 
ing of the procedures. 

The Brown Blood Grouping and Cross Match- 
ing Board was developed in the Blood Bank of 
Duke University to minimize these dangers. All 
routine procedures are indicated directly on the 
board. Each bottle and tube is of distinctive 
shape and fits into its own hole. All tubes and 
bottles bear permanent labels, with identifying 
colors, and the technician is compelled to com- 
plete typing and crossmatching of one sample 
before proceeding to the next. 


Polyethylene for Gastric Tubing 


Clay-Adams animal-tested polyethylene tubing 
is practical for use as a gastric tube, particularly 
in premature and other infants where there 
is a defect in the sucking mechanism. Animal- 
tested polyethylene can be left in place for long 
periods of time without tissue reaction. It can 
also be used for tube feeding in adults. Because 
it has a non-wetting surface, polyethylene does 
not tend to clog. 


Tube Making—Gastric tubes are easily made 
by one of two ways. A suitable form, such as 
the tapered end of a centrifuge tube, is heated 
gently and the tubing slipped into it while it 
is rotated. The polyethylene takes on the shape 
of the tip of the test tube. In the second method, 
half of a gelatin capsule is slipped over the end 
of the tubing. This facilitates passage of the tub- 
ing, and once in the stomach the gelatin dis- 
solves away from the open end of the tube. 

For Coupling the tubing to a syringe, a variety 
of Luer-lock couplers is available. The tubing 
is sealed securely in place by using a heat flare 
without cutting down the lumen of the tube. 
Animal-tested polyethylene tubing is available 
from Clay-Adams in 23 different sizes, from 
0.011 to 0.50 inches inside diameter. 


Centrifuge Tube in a Stand 
Simplifies Urinalysis 


A step is saved in urinalysis by us- 
ing a Clay-Adams urinometer float 
and centrifuge tube in a special 
stand. These tubes require only 15 
ml. of urine. Specific gravity de- 
terminations are made while the 
tube is in the stand. The same tube 
can then be centrifuged for exam- 
ination of urine sediments, thus 
saving a step in the procedure. 


Clay-Adams Company, Inc. 141 EAST 25TH STREET, NEW YORK 10, N. Y. 
CLAY-ADAMS PRODUCTS ARE AVAILABLE FROM LOCAL SURGICAL AND SCIENTIFIC SUPPLY DEALERS 
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BLOOD, PLASMA 


PLASMA “EXTENDERS” 


Plasma and Blood 


Prompt use of plasma and whole blood for 
directly restoring blood volume has made it 
possible to save the lives of countless people 
with severe or extensive burns. These vital sub- 
stances not only restore and maintain the volume 
of the circulation but also restore essential 
nutrients. Plasma provides protein for tissue 
regeneration and many materials necessary for 
sustaining physiologic and metabolic functions. 
In addition to those elements, whole blood 
furnishes red cells for promoting the oxygen- 
carrying capacity of the blood. In severe burns, 
excessively large quantities of plasma are often 
lost, but ordinarily not many red cells escape 
from the vessels. Consequently whole blood is 
not generally used as often as plasma in burn 
treatment—especially during the early emergency 
stage when there is great hemoconcentration. 


Plasma “Extenders” 


Reports on the experimental use of ‘“‘plasma 
extenders” have focused attention on the me- 


chanical aspects of maintaining the circulation. 
There is a natural tendency to become preoc- 
cupied with the purely physical considerations 
involved in restoring the fluid volume and thus 
to exclude—or to give less regard than is due to 
—vitally important biological considerations. 
The main objective in the search for plasma 
“‘extenders” has been to find colloidal materials 
that could imitate the natural blood colloids in 
their ability to increase the osmotic pressure 
within the blood vessels and so to maintain the 
circulatory volume. Such materials, it is believed, 
might serve as temporary expedients in the 
emergency treatment of shock. But it is recog- 
nized that plasma “‘extenders” cannot be re- 
garded as adequate substitutes for plasma; 
rather, they would be intended only for emer- 
gency use—if the demand for genuine plasma 
should suddenly exceed the supply—and if the 
extenders prove to be satisfactory and safe. 


Lyophilized Plasma 


Lyophilized plasma is stable and portable ; can 
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Discussion: Place of blood, pl “extenders” 


and pl 
in treatment of severely burned patients. 


SEVERE BURNS 


be easily carried anywhere, always ready for 
emergency use at five minutes’ notice—when- 
ever blood fluids must be immediately replaced 
—even in extremely unfavorable field conditions 
in the services and under circumstances that 
prevail at the scene of disasters in civilian life: 
at automobile and train wrecks, fires in dwell- 
ings, industrial accidents, explosions, storms, 
and floods. 


Lyovac Normal Human Plasma, Irradiated 


Lyovac® Normal Human Plasma (Irradiated) 
is prepared from fresh, citrated, human blood of 
carefully selected donors, according to the re- 
quirements of the National Institutes of Health. 
The plasma is pooled, irradiated to reduce the 
risk of homologous serum hepatitis, rapidly 
frozen, dehydrated from the frozen state under 
high vacuum (the lyophile process), and sealed 
under vacuum. 

Lyovac Normal Human Plasma (Irradiated) is 
supplied desiccated in vacuum bottles to yield 
50 cc., 250 cc., and 500 cc. of irradiated norma! 


human plasma (containing approximately 660 
mg. of gamma globulin in each 100 cc.), or 
smaller quantities of Aypertonic plasma (with 
proportionately higher gamma globulin content). 


Suggested Dosage of Plasma for Burned Patients 


100 cc. of plasma for each per cent of body sur-. 
face burned (to all patients with 10 per cent or 
more of skin area burned). Half the dose should, 
be given in the first 4-6 hours, and the remainder 
in the next 12 hours. 


It should be borne in mind that the method 
suggested is merely a rough guide for esti- 
mating the probable needs of patients. 


Lyovac Normal Human Plasma (Irradiated) is 
administered at the rate of 40 to 60 drops per 
minute. In emergencies, this rate may be in- 
creased without reaction. 


Sharp & Dohme Philadelphia 1, Pa. 
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BALLOON CATHETERS 
ARE CONSTRUCTED FOR UNIFORM SIZE, 


BARD, Inc., N. J. 


“Distributors for UNITED CATHETER INSTRUMENT CORP 
THERE 1S NO SATISFACTORY SUBSTITUTE FOR QUALITY 
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For Dynamic Fracture Fixation 
Without Impacting Marrow Cavity 
MEDULLARY 
Look for the name 
“BERIVON” 
if it isn't Berivon 
it isn't a Rush Pin 
Optimum temper based on 
fifteen years research 
EVEN FOR COLLES’ 


For Fractures: 
© of shafts 


near joints 


THE BERIVON 


Box 1851 
MERIDIAN, MISSISSIPPI 


Write for information 
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An wnportant advance 1n wound therapy 


Aureomycin Dressing of Davis & Geck is an entirely new dressing for 
wounds such as burns, skin graft donor sites, abrasions, ulcers, surgical 
incisions and wherever a non-adherent dressing with antibiotic action is 


indicated. 


The prime objective in the treatment of wounds is early closure. Infec- 
tion in wounds delays healing. Systemic administration of antibiotics may 
not reach localized infections. Aureomycin Dressing provides, where it is 
needed, a high local concentration of wide-spectrum aureomycin, effective 
against both Gram-positive and Gram-negative organisms. 
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Aureomycin 


Adi iantages: 


1. Broad-spectrum—Aureomycin Dressing 
concentrates locally the antibiotic which is 
now recognized as the most versatile yet dis- 
covered, with a wider range of activity 
against both Gram-positive and Gram-nega- 
tive organisms than any other known 
remedy. 


2. Prevents infection —Water absorbent 
ointment releases aureomycin suppressing 
growth of susceptible organisms already 
present and controlling spread of possible 
subsequent contamination. 


3. Non-adherentand non-macerating—Mini- 
mizes abrasion of healing wounds and 
avoids trapping of moisture conducive to 
bacterial growth. 


4. Promotes healing—It does not interfere 
with healing, as do many chemical antisep- 
tics. Where infection is controlled, healing 
is faster. 


5. Non-toxic — Reactions to Aureomycin 
Dressing have so far not been observed. 

6. Economical—Shorter period of disability 
means a saving in expense and hospital time. 


Aureomycin Dressing may be used wher- 
ever a non-adhering dressing with antibac- 
terial action is indicated. 


DRESSING 


e To pack abscess cavities 


® To keep infected or con- 


Also new Aureomycin Packing— 


(breast, perirectal, sup- 
purative adenitis) after 
incision and drainage. 


taminated wounds open, 
until infection is under control (empyema, 
acute cholecystitis, local peritonitis, osteo- 
myelitis, boils, paronychias, and traumatic 
wounds). 


e@ For hemostasis. 


In clinical trials a variety of infected lesions 
healed promptly after drainage and repeated 
packing. Traumatic wounds packed open 
with Aureomycin Packing remained free 
from infection and healed after delayed pri- 
mary closure. 


P ackaging: Aureomycin Dressing is an 
§” x 12” gauze dressing of close mesh im- 
pregnated with 16 Gms. of 2% aureomycin 
hydrochloride ointment. In each dressing 
there are 320 mg. of crystalline aureomycin 
hydrochloride. 


Aureomycin Packing is double selvage-edge 
gauze, in ¥%” x 24” and 1” x 36” strips. 
Each gram of gauze is impregnated with 4 
mg. of aureomycin in stable form. 


A unit of AMERICAN Gaanamid company 


57 We Street, 
Willoughby IOx 


Brooklyn 1, N.Y. 
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By Powder Application 


INDICATIONS. 


Empyema (tuberculous, 
mixed or non-tuberct 


Amputation stumps 
‘Subcutaneous hemato 
Osteomyelitis 
Diabetic gangrene 


Varicose ulcers 


carcinomatous ulcers 


Soft tissue abscesses, 
sinuses, fistulae 


Second and third degree bu 
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a new agent for SELECTIVE PHYSIOLOGIC DEBRIDEMENT 


Tryptar, a dramatic advance in general practice and surgery, for 
the first time provides SELECTIVE PHYSIOLOGIC DEBRIDEMENT of 
surfaces covered with necrotic tissue and pyogenic membranes. 


Debridement of superficial ulcerations with Tryptar is accomplished 
within hours. In empyema, clearing and often sterilization of the pleural 
cavity may be obtained within days; in tuberculous empyema partic- 
ularly, Tryptar introduces a radical change in treatment, with a greatly 
improved outlook. 


Tryptar digests, selectively, only non-viable cells and tissues, and is 
completely innocuous for living tissue. Healing of lesions is induced by 
removal of local obstacles and promotion of the humoral defense mech- 
anisms of the body. When surgery is indicated, Tryptar creates a clean 
operative field, greatly reducing the surgical risk in conditions inacces- 
sible to antibiotics. Tryptar causes neither local nor antigenic reactions 
and is non-sensitizing. 


How Supplied: Packaged in cartons containing 4 vials of Tryptar, 
250,000 Armour Units (250 mg.), and 4 vials of Tryptar Diluent, plus 
2 plastic adapters for use with powder blower. 


ARMOUR LABORATORIES 
CHICAGO ILLINOIS 


PHYSIOLOGIC THERAPEUTICS THROUGH BIORESEARCH 
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.- “direct light-beam approaches in all 
surgical postures from any desired position 
in the horizontal and vertical planes. 


: ‘The “American” MAJOR SURGICAL LUMINAIRE 


(Model DMCA) 


in addition to its exclusive Head-End and Dual Control 
feature permitting constant wound observation and 
accurate beam redirection from outside the sterilearea, __ 
offers VERTICAL HEIGHT ADJUSTMENT over the oper- 
ative site... fundamental compensation that alone 
insures maximum Foot-Candle intensity at varying 
Table elevations. 


CHOICE OF 3 INTENSITIES 
of cool illumination with equal shadow reduction to 
compensate for varying incision characteristics. 


WRITE TODAY for detailed specifications 
AMERICAN STERILIZER COMPANY 


Erie, Pennsylvania 


> DESIGNERS AND MANUFACTURERS OF SURGICAL STERILIZERS, TABLES AND LIGHTS 
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ANTIBIOTIC 


DIVISION 


The reduction in morbidity achieved with 
Terramycin in a wide range of infections requiring 
surgical intervention is illustrated by the results 
recorded for 2 cases of pilonidal abscess: “One . . . 
was completely aspirated of its contents... and 
resolved without drainage after four days of therapy. 
The other...was recurrent, and this was drained 
after 24 hours of therapy. The area was clean and 
granulating four days later, at which time the use 

of terramycin was discontinued.” 


Wright. L. T., et al.: Antibiotics & 
Chemotherapy 1:165 (June) 1951 


CRYSTALLINE TERRAMYCIN HYDROCHLORIDE 


available | Capsules, Elixir, Oral Drops, Intravenous, 
Ophthalmic Ointment, Ophthalmic Solution. 


CHAS. PFIZER & CO., INC., Brooklyn 6, N. Y. 
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A thorough and comprehensive volume that should be at 
the finger tips of every individual concerned with the surgi- 
cal care of patients or personnel directly responsible for 
aseptic conditions in the hospital. 


“THE 


by Carl W. Walter, A.B., M.D. 


Assistant Professor of Surgery, Harvard University : 
Senior Associate of Surgery at Peter Bent Brigham Hospital 


* OVER 900 ILLUSTRATIONS 


showing technique progressions, procedures, preoperative prep- 
aration and care of instruments, dry supplies and equipment. 


CONTENTS 


I. The Importance of the Aseptic Treatment of Wounds 
II. The Development of the Concept of 
Il. Chemical Destruction of Bacteria 
IV. Chemical Disinfection of Instruments 
V. Physical Destruction of Bacteria 


VI. Sanitization of Boiling Water ‘ is 
VII. Sterilization by Steam ‘ é 
VIII. The Control of Steam Sterilization 
IX. Sterilization by Dry Heat 

X. Sterilization of Dressings and Dry Goods . £ « 

XI. Care and Sterilization of Instruments 


XIV. Operating Room Technic. . 
XV. Terminal Sterilization of Instruments and Textiles from ‘Septic Cases 262 


XVII. Blood and Plasma Facilities. . 308 
XVIII. Central Supply Room Technic . 326 
XIX. Hospital Infection of Wounds 
XX. Control of Communicable Disease . 836 
XXI1. Maintenance of Equipment | 


Enclose money order or check and order on pro- 
fessional letterhead or prescription form from: 


WILMOT CASTLE COMPANY 
1185 University Avenue, Rochester 7, N. Y. 


STERILIZERS AND LIGHTS 
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BONY UNION IS ACCOMPLISHED EARLIER WITH 
THE JEWETT-TYPE, ONE-PIECE 


VI Al INTERTROCHANTERIC APPLIANCE 


MICROCAST in ONE PIECE for 
STRENGTH and RIGIDITY... 
NO WELDED JOINTS...MANY 
APPLICATIONS . . EARLIER AM- 
BULATION ... FEWER SYSTEMIC 
COMPLICATIONS. 


"Internal fixation with the Jewett nail, 
an angled appliance, has reduced hos- 
pital mortality to one-third, and devel- 
opment of severe senile psychosis to one- 
fifth of that sustained by patients treated 
in traction. All other complications are 
sharply reduced. It has produced a four- 
year survival rate over twice that of 
conservatively treated patients, while 
greatly improving the functional end 
results of the survivors.’”’* 
* 


Moreover, internal fixation of hip frac- 
tures promotes earlier ambulation of 
the patient. The Vitallium Jewett-Type 
appliance, designed specifically for this 
purpose, has proved itself. It is a strong, 
one-piece rigid cast appliance which 
has been used successfully for over 10 
years in thousands of hip fractures. 
Jewett-Type Vitallium appliances are 
ideal for many uses about the hip, and 
are internal fixation appliances of 
choice by many orthopedic surgeons. 
The increased use of internal fixation 
of this type is evidence that more and 
more surgeons have found the time- 
proven Jewett-Type Vitallium appliance 
a successful device not only for inter- 
trochanteric fixation, but for femoral 
neck fractures and for geometric osteo- 
tomies and fusions of the hip as well. 


INDICATED USES 


THE HIP 
Stib- apital act 


8 Hip 
REFERENCES: 


* 1. Management of the Trochanteric Frac- 
ture of the Femur”’ by Mather Cleveland, 
M. D., David M. Bosworth, M. D., and 
Frederic R. M.D. Journal of the 
American Medical Association, Volume 137 
No. 14, July 31, 1948. 


2. “The Treatment of Trochenteric Frac- 

tures” by Cecil E. Newell, M. D., 

Febri of Volume LXXIII, No. 2 
ebruary, 1 


3. “One- Tou pon Nail for Trochanteric 
Fractures” by Eugene Jewett, M. D. Journal 
of Bone and Joint Surgery, Volume 23 No. 4, 
October, 1941. 


4. ‘* The Treatment of Intertrochanteric Frac- 
tures of the Femur”’ by Walter G. Stuck, M.D. 
Surgery, Volume 15 No. 2, February, 1944. 


5. “‘Introchanteric Fractures of the Femur”’ 
by Mather ee M.D., David M. Bos- 
worth, D. and Frederic R. Thom son, 
M.D. The Journal of Bone and Joint Surg- 
ery, Volume 29 No. 4, October, 1947. 


® BY AUSTENAL 
LABORATORIES, INC. 


SURGICAL DIVISION 
LABORATORIES, INC. 
STREET 


AUSTENA 


224 EAST 39th NEW YORK 16, N. Y. 
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for Wangensteen. 
Technique 


FEATURES 


Pilot Light — Intermittent ““On 
and Off’’— Constant Visual 
Performance Check. 


Performs Efficiently During 
» Prolonged Continuous Use. 


A Range of Suction and 
Pressure Minutely 
Controlled. 


Suction 
Calibrated 
from 50 

to 250 

cm. Water. 
CAT. No. 1006 
Motor Unit 
Automatically 
Ventilated. 


Noiseless— 
Vibrationless. 


Electric 
is designed specifically 


Sklar Ivory- 
Baked Enamel 
Finish—Attractive 


in Appearance. 
_ the many and variable 

indications for controlled low 
uction e— 
suction and 32 Ounce Irrigating 
in preoperative and Bottle—Trap Bottle. 

postoperative procedures. 
Mobile— 
The versatile and dependabie Stand Mounted on Casters. 


performance of this essential unit, 
perfected after several years of research, 
fulfills the ever-present eee for these — 
¢linical 


Available through surgi 


No Maintenance or Lubrication 
Required. 


TWO YEAR GUARANTEE 


supply distributors. 


SURGICAL INSTRUMENTS... SUCTION PRESSURE AND 
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is proud to announce... 
the new simple a 


effective method of contraception 


VAGINAL GEL 


used without a diaphragm &§ 


Pharmaceutical Corporation 


Raritan, New Jersey 
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VAGINAL GEL 


the simple method of contraception 


used without a diaphragm... 


: Physicians and patients have long been demanding a simpler 
contraceptive method than jelly and diaphragm. 


built on a new base 


To replace the function of the diaphragm, a new and 
better physical barrier, incorporated into the Gel itself, 
was needed — one that could be depended on to cover the 
cervical os effectively. The new base of PRECEPTIN, 
achieved by blending recently developed synthetic 
gel-forming agents, meets this requirement, making it 
possible to do away with the diaphragm. 


4 


Preceptin’s new base: 
ee) ee 1. adheres well to the moist cervical mucosa — forms 
linically proved . a persistent, adherent physico-chemical barrier 
Of 3270 patients using | over the cervical os. 
ptin Gel —99.2 percent 2. is more miscible with semen — means 
received complete protection. greater spermicidal potency. 
3. rapidly releases active spermicides — enables 
7 ee Preceptin to kill sperm on contact. 


Preceptin Vaginal Gel 
Used with measured-dose applicator. 
COMPOSITION: PRECEPTIN contains the active spermicidal 


agents p-Diisobutylphenoxypolyethoxyethanol and 
ricinoleic acid in a synthetic base buffered at pH 4.5. 


Preceptin is a registered trade mark of _ 
the Ortho Pharmaceutical Corporation, Raritan, N, J. 
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Ciba 
Presents 


A New Advance 


in Sulfonamide Safety ... 


BRAND OF SULFADIMETINE 


Scored 0.5 Gm. tablets. 
Bottles of 100 and 1000. @ Remarkably low incidence of side effects—less than 5% 


®@ Lowest acetylation yet reported—less than 10% in blood 
@ New improved solubility 


@ Renal complications rare—alkalis not needed 


®@ High, sustained blood levels 


WIDE ANTIBACTERIAL SPECTRUM 


2-1690M 


Ciba PHARMACEUTICAL PRODUCTS, INC., SUMMIT, N. J. 
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it was the young who a cen- 
tury ago were advised to go West, since 
1900 the elders among us have moved westward 
more readily. There are now about 1,575,000 
persons at the age of sixty-five or over in the 
Pacific Coast and Mountain States, which is 
ten times the number at the century’s turn. For 
comparison, in other sections of the United 


States the number of persons in the sixty-five. 


or over age group is about four times what it 
was in 1900. In the South the number of aged 
in 1950 was 4.16 times that in 1900 while in the 
Northeast the ratio was only 3.41, the lowest 
for any region. The high rate of increase in the 
West resulted largely from the attraction to 
that region—particularly California—of elderly 
widows and retired persons, the statisticians of 
Metropolitan Life note. After 1940 there also 
was a large scale movement to the West of 
young adults and their children. 

An extremely rapid increase is noted in the 
number of older women in the West. In 1900 
women were outnumbered by men in the West’s 
population at sixty-five and over, there being 
only 634 women to every 1,000 men. By 1950 
this was reversed and there were 1,078 women 
for each 1,000 men. 

“The ratio of females to males at these ages, 
nevertheless, is still lowest in the West,” the 
statisticians point out. With all areas of the 
country facing the problems arising from an 
aging population, in the West an additional 
problem is created by the large number of aged 
migrating there. 


ibe Loyal Davis, professor of surgery and 
chairman of the department at North- 
western University’s Medical School, has been 
selected to give the Earl of Litchfield lecture at 
Oxford University next October t1oth. Dr. 
Davis will talk on “The Physiological Prin- 
ciples Underlying the Treatment of High Di- 
astolic Hypertension by Thiocyanates and 
Sympathectomy.” Named the first Grunow 
Professor of Surgery at the University, Dr. 
Davis is a graduate of Knox College, Gales- 
burg, and of the Northwestern Medical School. 
He has been a member of the Northwestern 
faculty since 1925 and chairman of the depart- 
ment of surgery at the University since 1932. 
He is a regent of the American College of Sur- 
geons and Editor of Surgery, Gynecology and 


Obstetrics. During the war Dr. Davis served as 
a consultant to the Chief Surgeon of the Army. 


be Richard H. Young, Dean of North- 
western University’s Medical School, an- 
nounced that the Departments of Chemistry 
and Experimental Medicine are being combined 
into the Department of Biochemistry. ‘‘ Bio- 
chemistry in recent years,” Dr. Young ex- 
plained, “has assumed greater and greater 
importance in the fundamental instruction of 
medical students, and the basis of all medical 
research is becoming more dependent on the 
physical sciences. Research in experimental 
medicine is almost exclusively biochemical in 
nature.” 


-. announcing the appointment of Dr. Victor 
Lorber of Cleveland, Ohio, as its first Career 
Investigator, the American Heart Association 
recently became the first voluntary agency to 
undertake a program providing for continuing 
careers of scientific research investigators of 
proved ability and originality. Dr. Lorber, 
Associate Professor of Biochemistry at Western 
Reserve University, will receive a starting 
annual stipend of $12,000 to conduct research 
relating to disorders of the heart and blood 
vessels. It is the mtention of the Association 
to continue this support throughout the pro- 
ductive life of the Investigator. 


ERSUADING the 25,000,000 or so adult 

Americans who are overweight to lose their 
excess poundage through intelligent dieting 
under medical supervision has been made a 
major public health project by the Metro- 
politan Life Insurance Company. The under- 
taking has the support and active cooperation 
of the Public Health Service of the Federal 
Security Agency and the American Medical 
Association. The effort is concerned primarily 
with those persons who whip the dial of their 
bathroom scales to a point at least 10 per cent 
higher than that required for their own phys- 
ical and mental well-being. Their number is 
estimated at the 25,000,000 figure. Thus, even 
at the admittedly conservative average of 
twenty pounds of excess per overweight person, 
the mass objective would be the loss of some 
half a billion pounds, which probably makes it 
the most ambitious weight reduction campaign 
in all history. (continued on page 28) 
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The Surgeon’s Mart 


When you are in need of surgical instruments or medical supplies you will find the dealers and manu- 
facturers listed below ready to serve you. For your guidance when purchasing supplies we submit this list. 


SPECIALISTS 


Plastic Instruments - Ear, Eye, Nose & Throat 
Lempert Set - Orthopedic - Diagnostic 


J. F. BEST 
President 


L.w. McHUGH 
Treasurer 


COCHRANE PHYSICIANS’ SUPPLIES, INC. 
133 East 58TH Street New York 22, N. Y. 


PRECISION - ENGINEERED 
SURGICAL INSTRUMENTS AND 
ORTHOPEDIC APPLIANCES 


acme 


engineering compony, inc. 
P. O. BOX 2279 
GREENSBORO, NORTH CAROLINA 
WRITE TODAY FOR FREE CATALOG 


COLOSTOMY 
IRRIGATION 


presents no problems what- 
ever to the patient equipped 
with the appliance shown 
here. 

Used in leading hospitals. 
Recommended by  distin- 
guished surgeons. 


R. GRICKS 


202-11 Jamaica Ave. 
= Hollis 7, N. Y. 


P. O. Box 31 


METACARPAL and THUMB FRACTURES 


NEW TREATMENT 


NOW 
AVAILABLE 


GOLDBERG METACAR- 
PAL SPLINT. A closed meth- 
od of treating all types of Met- 
acarpal Fractures including the 


Thumb. 


Write for Literature and Reprints. 
AMERICAN ORTHOPEDIC APPLIANCES 


Sprincrietp, Mass. 


STRYKER 
BONE 
SAW 


Oscillates at high speed, 
assuring unusual safety and con- 
venience. Five interchangeable blades cut 
on forward and backward strokes . . . never catch in 
drapes or sponges . . . or hurl blood. Blades adjust 
to three positions. Built to highest standards of quality 
and performance. 


ORTHOPEDIC FRAME COMPANY 


Kalamazoo, Michigan 


ANATOMICAL 


New York and other leading hospitals. 


Save printing costs of special forms. We have over 100 different stamps 


| for practically every part of the anatomy. 


| SURGICAL SUPPLIES CO. 


3616 FALLS ROAD 
BALTIMORE MARYLAND 


SURGICALLY KLEAN 


FOR YOUR PROTECTION 


SOLE 
MANUFACTURER OF 


COLLISON 
SURGICAL PRODUCTS 


RUBBER STA 


as designed and used by MEMORIAL HOSPITAL CENTER FOR CANCER 
and Allied Diseases and the Sloan-Kettering Institute for Cancer Research, 


In answering advertisements please mention The American Journal of Surgery 


DEPT. M 
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(continued from page 26) 


ISASTERS in which the list of dead tallied 
100 or more occurred thirteen times in the 
United States during the 1941 to 1950 decade, 
each thus greatly exceeding the Kansas flood 
toll, Metropolitan Life Insurance Company 
statisticians report. The highest toll was 
wrought by the Texas City fire and explosion of 
April, 1947, in which 561 lives were lost. Next 
high in number of deaths were the 1942 night 
club fire in Boston, killing 492, and the explo- 
sion of two ammunition ships at Port Chicago, 
California, in 1944, which cost 322 lives. 
The other ten disasters in which 100 or more 
died are: 


No. of 
Deaths 
Hartford, Conn., circus fire, 1944........... 168 
Texas and Oklahoma tornado, 1947......... 167 
Pennsylvania, West Virginia and Maryland 
Cleveland, Ohio, gas tank explosion, 1944.... 130 
Oklahoma, Missouri and Arkansas tornado, 
Atlanta, Ga., hotel fire, 1946............... 119 


Centralia, III., coal mine explosion, 1947... .. 
New York Bay, N.Y., destroyer explosion, 


Northeastern United States, wind and snow 
* Approximately 


scientists seeking to build 
stronger defenses against the heart dis- 
eases are being helped by sixty new grants-in- 
aid in the total amount of $311,912 from the 
American Heart Association, it was announced 
by Dr. Louis N. Katz, President. The grants-in- 
aid approved for various institutions through- 
out the country bring to a total of ninety-five 
the number of awards made by the Association 
during the past year for research studies con- 
ducted during the 1951 to 1952 academic year. 


NLY about half as many minor children 
are orphaned each year by the death of a 
parent than would be the case if the mortality 
conditions of fifty years ago continued to pre- 
vail, Metropolitan Life Insurance Company 
statisticians report. In spite of this, in a recent 
year (1948) about 371,000 children under 
eighteen became orphaned by the death of 
either a father or a mother. Of these, 239,000 
children lost their fathers and 132,000 their 
mothers—the wide difference explained by the 
fact that the average American wife is some- 
what younger than her husband and lives 
longer. Although the chances of death at ages 


under forty-five are relatively small, according 
to the statisticians, about 90,000 children lose 
such comparatively young fathers during the 
year. 


 gacoiied for the development of the basic 
sciences buildings as the nuclei of two great 
State University medical centers in New York 
City and Syracuse were revealed by Alvin C. 
Eurich, President of State University of New 
York. Public announcement followed approval 
of the plans by the Board of Trustees of State 
University at their meeting held in New York 
City. This action of the Trustees marks the 
beginning of physical expansion necessary to 
provide for the contemplated increase in 
enrollment, according to President Eurich. 
When completed, State University Medical 
Center at New York City will accommodate 
800 medical students in the four classes. This 
will be the largest medical college in the United 
States. The State University Center at Syra- 
cuse will provide for half this number of med- 
ical students, a total enrollment of 400. It is 
estimated that the Basic Sciences Building 
(New York City) will cost approximately 
$10,500,000 without equipment and the total 
expenditure for the entire Medical Center may 
be in the vicinity of $40,000,000. Before the 
state took over it was The Long Island College 
of Medicine, founded in 1858. 


HE latest facts on immunization for travel- 
ers going to every section of the world are 
detailed in a booklet just released by the U. S. 
Public Health Service. The title of the booklet 
is “Immunization Information for Interna- 
tional Travel.’’ It-includes official information 
on the immunizations required and recom- 
mended by each country and the immuniza- 
tions recommended by the Public Health 
Service as a precautionary measure for persons 
traveling abroad. Other items of importance to 
the traveler include an explanation of the pro- 
cedure for having inoculations recorded on the 
International Certificate of Inoculation and 
Vaccination; a list of Public Health Service 
facilities where yellow fever inoculations can be 
obtained and maps showing the yellow fever 
endemic areas of the world. The booklet may 
be purchased from the Superintendent of Docu- 
ments, Government Printing Office, Washing- 
ton, D. C. for $.20 a copy. A 25 per cent dis- 
count is allowed on orders of 100 copies or more 
delivered to the same address. | 
(continued on page 30) 


; 
aif 
- 
es Southern and Midwestern States, tornadoes, 
wail 
§ 
| 


The Surgeon’s Mart 


When you are in need of surgical instruments or medical supplies you will find the dealers and manu- 
facturers listed below ready to serve you. For your guidance when purchasing supplies we submit this list. 


YOUNG'S pitators 
Extremely useful in the treat- 
ment and prevention of con- 
tracted anus (particularly follow- 

Re. ing hemorrhoidectomy), as an aid 
. in perineal dissection and repair 
2 following delivery. 
Sold only on prescription—at your surgical dealer or ethical pharmacy 
Adult Set sizes 1, 114, 2, 3—for stretching anal sphincter. 
Children’s Set sizes 0, 1, 144, 2—for preventing contracted anus. 
Size 3 and 4 drilled to take towel clamps—for use in perineal repair. 
Write for Literature and Reprints 


F.E. YOUNG & CO. 73th Steet 


THE TRASK COLOSTOMY DOME, the appliance 
" that uses the 33 ply cellu- 
“cotton disposable receiving 
: » pad. A new fresh pad after 
= each movement keeps the pa- 
tient immaculate at all times. 


NOTHING TO WASH 


Sold at all leading surgical supply 
$10.50 


If your dealer cannot supply your 
patients, order direct but sure to 
mention your dealer's name. 


THE TRASK LABORATORIES 


BOX 52. Newtonville, Mass. 


Natural or Flesh Colored 


Adhesive Cotton E-L-A-S-T-I-C Bandage 


Coutura” —Banvact 


skin protecting medicated 
Write for Literature and Reprints 


MFRS. OF ELASTIC BANDAGES AND DRESSINGS 


Wedical Fabrics Vue. 


10 Mill Street Paterson 1, N. J. 


RADIUM 


RADON 


SEEDS — APPLICATORS 


THE RADIUM EMANATION CORP. 
GRAYBAR BUILDING, NEW YORK 17, N. Y. 


MURRAY HILL 3-8636 


SPONGE BIOPSY FOR CANCER DIAGNOSIS 
(Method of Dr. S. A. GLapstone) 

Sponge Biopsy is simple, rapid, painless, reliable. 
Sponge Biopsy facilitates diagnosis in the early curable 
stage of cancer of the cervix uteri,* rectum, oral cavity, 
skin,. etc. Sponge Biopsy has received awards at the 
Scientific Exhibits of the N. Y. State Medical Society 
and the American Medical Association. 


For best results use Onkospunge No. 1 and Gladstone Sponge Bi- 
opsy Forceps, prepared and designed especially for Sponge Biopsy. 


Write for descriptive leaflet and reprints. 
* Ref. Am. J, Surg., March, 1951. 
J.A.M.A. April 21, 1951 p. 1238 
HISTOMED, INC. 


181 Lafayette Street Paterson 1, New Jersey 


FRACTURE EQUIPMENT 
Ask your Dealer to show you RAJOWALT 
fracture equipment catalog 


It will save you money 
IMMEDIATE DELIVERY 
Sold only through Surgical Dealers 


RAJOWALT COMPANY 
WARSAW, INDIANA 


___ SEAGER 


Only 


ee 3 E A VE & 
Makes BENT Blades 
They fit all Beaver knife handles. 


RUDOLPH BEAVER CO. 


Waltham 54, 


Massachusetts 


STRYKER 
TURNING 
FRAME 


A new development 
in the treatment of 
immobilized patients. 
While held firmly 
between two frames, the largest patient can be easily turned 
by the smallest nurse. Quickly elevated from either end, Easily 
transportable from hospital to ambulance. Essential for any 
modern hospital. 


ORTHOPEDIC FRAME COMPANY 
Kalamazoo, Michigan 


In answering advertisements please mention The American Journal of Surgery 
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Outside the Dvovy 


‘ (continued from page 28) 


pone very worth while new books have 
crossed our desk. We gladly recommend 
them to whoever might wish a solid work on a 
particular topic. 

The W. B. Saunders Co. has recently pub- 
lished a new work by Meredith Campbell, m.p. 
Its title is “Clinical Pediatric Urology.”’ There 
is a section on Nephritis and Allied Diseases in 
Infancy and Childhood by Elvira Goettsch, m.p. 
and John D. Lyttle, M.p. The book consists of 
1,113 pages and has 543 figures. At the conclu- 
sion of each chapter is an ample bibliography. 
The index is most satisfactory. All in all it is 
excellent. 

The Williams and Wilkins Co. has published 
the third edition of J. C. Boileau Grant’s “An 
Atlas of Anatomy.” It covers by regions, upper 
limb, abdomen, peritoneum, pelvis, lower limb, 
vertebrae, vertebral column, thorax, head and 
neck, cranial nerves and dermatomes. This 
work was first published in 1943. In this edition 
more than seventy illustrations are new and 
twenty-eight of the old illustrations have either 
been improved or replaced. In all there are over 
650 illustrations and many are in color. There 
is an index; the references are to figure num- 
bers. This is a beautiful bit of publishing and of 
high grade throughout. The price is $12. 

J. B. Lippincott Co. is responsible for pub- 
lishing ‘Anatomy in Surgery” by Philip 
Thorek, M.p. A most complete presentation of 
the subject, it is 970 pages long. It contains 720 
illustrations of which 211 are in color. The illus- 
trations were drawn by Carl T. Linden, In- 
structor in Medical Illustration, University of 
Illmois College of Medicine. The author lists 
twenty basic references upon which he has 
drawn. The index covers fifty-three pages. This 
book deserves a large sale. The price is $22. 

Grune & Stratton of New York have pub- 
lished ‘‘The Kidney—Medical and Surgical 
Diseases,” by Arthur C. Allen, m.p. Dr. Allen 
is Pathologist, The James Ewing Hospital; As- 
sistant Attending Pathologist, Memorial Can- 
cer Center, New York City; Attending Con- 


sultant in Pathology, Veterans Administration — 


Hospital, Bronx, New York. The book is 583 
pages long and has 1,114 illustrations. Generous 
references are at the chapter endings. The index 
is most complete. This is a valuable and much 
needed work. The price is $15. 

A newly published book, one that will appeal 
to neurosurgeons and neurologists, general sur- 


geons and those who build medical libraries, is 
‘““A History of Neurological Surgery.” There 
were twelve contributors; on the Editorial Com- 
mittee were Robert E. Green, Herbert C. John- 
son and W. Eugene Stern and it was edited by 
A. Earl Walker, m.p., Professor of Neurological 
Surgery, The Johns Hopkins University. The 
Williams & Wilkins Co. is the publisher. The 
book is 583 pages long, illustrated; the bibliog- 
raphy covers 102 pages and lists 2,371 refer- 
ences. Also, there is an index. It is very instruc- 
tive and is delightful reading. 

Also from the publishing house of The 
Williams & Wilkins Co. comes a new work, 
““Endoscopy—As Related To Diseases of the 
Bronchus, Esophagus, Stomach and Peritoneal 
Cavity,” by Edward B. Benedict, m.p. It is 373 
pages in length, is illustrated, has an author 
index, references at chapter endings and a sub- 
ject index. Anyone in need of a work on this 
subject is most seriously urged to consider this 
authoritative work. The price is $10. 

“Treatise on Surgical Infections” by Frank 
Lamont Meleney, M.D., is put out by Oxford 
University Press, New York, 1951. The author 
says this work has been twenty years in the 
making. Dr. Hans Zinsser in 1940 read the first 
draft of the manuscript and wrote a foreword 
(this was shortly before his death). The book is 
713 pages long. Ample references are at chapter 
endings. The illustrations are above standard. 
There is an index. We are in a new era of the 
treatment of surgical infections and this new 
work could well be in every surgeon’s library. 

From the C. V. Mosby Co. comes “The 
Management of Fractures, Dislocations and 
Sprains” by John Albert Key, M.p. and H. 
Earle Conwell, m.p. It is a fifth edition. Anyone 
doing general surgery and especially orthopedic 
surgeons need no introduction to this quality 
tome. It is a large volume of 1,232 pages, 1,195 
illustrations and contains an index. It is well 
worth the price of $16. 


operated by the Public Health 
Service under the name “U. S. Marine 
Hospitals” were redesignated as United States 
Public Health Service Hospitals (July 1, 1951). 
This will provide a uniform designation for the 
twenty-one hospitals now operated by the Serv- 
ice and simplify administrative procedures in 
their administration. 
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The Surgeon’s Mart 


When you are in need of surgical instruments or medical supplies you will find the dealers and manu- 
facturers listed below ready to serve you. For your guidance when purchasing supplies we submit this list 


mm Y COLO STON 


A Regimen for Successful Colostomy Irrigation 


an aid to instruction; including 
literature on the Triple Purpose 
Shield. A shield which insures a 
clean irrigation, using a_ plain 
catheter. 

Sent Postpaid, by Request 
DANIEL W. WALLS 

R. D. 2, Binghamton, N. Y. 


PROTECT 


Against Infections 


Dressings and Gloves. 


SMITH & UNDERWOOD 
1847 North Main, Royal Oak, Michigan 
(Sole mfgs. Diack and Inform Controls) 


Close-Up of 

and Patient Adjustment Eye Taken 

with Kine 

™, <A beautifully printed, 16 page Exakta ‘*V"' 
booklet, accepted by surgeons as Comera. 


For Paraliax-Free Surgical Photography! 


KINE EXAKTA “V” 


35 mm Single Lens Reflex Camera 


The Kine Exakta, with both regular and telephoto lenses, is widely 
used in hospitals for operation room photography. Its unique through - 
the-lens viewing system assures absolutely correct ‘‘on the subject"’ 
photographs during every step of the operation. In addition, this 
world famous medical camera is regularly used for preliminary, 
developmental, and end result pictures of patients; for copying 
X-Rays; and for making coior transparencies of injuries and lesions 
—a necessity for recording and lecturing. 


By Using Diack Controls Level 

Every time you Autoclave * plus tax 


Write Dept. 500 for free descriptive booklet “‘E"’ on camera ani 
accessories and brochure on close-up technique with the Kine Exakta. 


EXAKTA CAMERA CO., 46 W. 29th St., N.Y. 1,N. Y. 


Exclusive Sales and Service Organization in the 
U.S.A. for Ihagee Camera Works, Germany 


A NEW Kind of Adhesive Tape | 


especially indicated in surgical procedures 


HY-TAPE 


HY-TAPE, a tissue-thin plastic adhesive 
tape, is washable, waterproof and 
acid-resistant. Widely used in 

Europe, it is now available in 12” cut 
rolls from your surgical supply dealer. 
In ileostomies, colostomies, urinary 

and chest surgery, HY-TAPE is the ideal 
method for keeping wet-dressings in 
place, preventing soiling by drainage. 


MEN AND WOMEN 
AT LAST! THE ABSOLUTELY 


NON-ALLERGIC 
SURGEONS’ GLOVES 


Proven 100 % effective by outstanding Surgeons. 
The WATSOLITE soft Vinyl-Lanolin glove is 
the only elastic glove withstanding repeated 
sterilization in strong hydrogen-peroxide. Or may 
be sterilized by conventional methods. WATSO- 
LITE Gloves are Patented & pat. peading and 
are the Surgical gloves not containing rubber. 
Order by pfd. rubber glove size (we suggest that 
your Vinyl gloves be } size larger). Available in 
std. light; or sheer wt., Cadet style @ $1.50 per 
pair ppd. Send Ck. or MO to: 


” be sk your surgical supply house 

neh for FREE sample. WATSOLITE COMPANY, Inc. 
— ; 17 John Street, Morrisville 1, Pa. 

ARNAUD CORP. new York, N.Y.) 


WHERE YOU CAN OBTAIN 


1. Conn Improved Pneumatic Tourniquet. 

2. SMo (Stainless Steel) Smith Petersen Hip 
Caps. 

3. Original Kuntscher Cloverleaf, Single V and 
Double VV Medullary Nails. By Down Bros. 

4. A complete Line of Internal Fixation Items 
and Bone Surgery Instruments, Splints and 
Fracture Equipment. 

Write for ear catalog. 


Available through your Surgical Supply Dealer 


ORTHOPEDIC EQUIPMENT COMPANY 
i> 300 Ft. Wayne St., Bourbon, Indiana 


THE AMBUL-AIDER 


FIRST AID 
TO EARLY LOCOMOTION 
Permits post-operative locomotion 
for above-the-knee amputees. 
Heavy tubular aluminum = and 
leather with well padded is- 
chium ring. Easy adjustment to 
compensate for stump shrinkage. 


Write for literature, exclusive with 
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PROCAINE INJECTION THERAPY OF PAINFUL 
CONDITIONS 


SELECTION OF PATIENTS 


Kellgren,* Steinbrocker,‘ Livingston,° 
Travell,® Gorrell?’ and others have ap- 
peared, the procaine injection treatment of 
painful musculoskeletal conditions has become 
widely used. The technic, especially as com- 
pared with intravenous procaine therapy, is 
safe, rapid and comparatively simple. 
Sufficient stress has not been placed upon 
the proper selection of patients. When patients 


the publications of Leriche,' Lewis,” 


1 LericueE, R. The Surgery of Pain. Baltimore, 1939. 
Williams & Wilkins Co. 

2? Lewis, T. Pain. New York, Macmillan Co. 

3 KELLGREN, J. H. Observations on referred pain 
arising from muscle. Clin. Sc., 3: 175, 1938. 

4 STEINBROCKER, O. Arthritis in Modern Practice. 
Philadelphia, 1941. W. B. Saunders Co. 

5Livincston, W. K. Pain Mechanisms. New York, 
1943. Macmillan Co. 

6 TRAvELL, J. Management of pain due to muscle 
spasm. New York State J. Med., 45: 2085-2097, 1945; 
Rapid relief of acute stiff neck. M. Womans’ J., 4: 89- 
95, 1949; Basis for multiple uses of local block of somatic 
trigger areas. Mississippi Valley M. J., 71: 23, 1940; 
Pain and disability of shoulder and arm. J. A. M. A., 
120: 417-422, 1942; Treatment of painful disorders of 
skeletal muscle. New York State J. Med., 48: 2050- 
2059, 1948. 

7 GorreE Lt, R. L. The nupercaine treatment of lum- 
bago. Tri-State M. J., 11: 2223, 1939. Local anesthetics 
in precordial pain. Clin. Med., 46: 11, 1939. Treatment 
of skeletal pain with procaine injections. Am. J. Surg., 
63: 102-104, 1944. Musculofascial pain, treatment with 
procaine injection. J. A. M. A., 142: 557-562, 1950. 


are not selected properly, poor results follow 
and the technic is blamed rather than the lack 
of clinical judgment. 

After seeing many dramatic results with pro- 
caine injections one becomes enthusiastic and 
tends to hurry through the history and physical 
examination in order that one may begin the 
injection. 

One should not inject any patient who gives 
a history of a nervous breakdown, who com- 
plains of symptoms from head to toes, who is 
receiving compensation and enjoying it, who 
cannot accurately localize the pain, who does 
not honestly want relief of pain, who gives a 
clinical impression of having a psychopathic 
personality or of being constitutionally inferior. 

The normal person wants as little to do with 
physicians as possible. He consults one only 
when driven by pain, worry or fear. He appreci- 
ates a careful history, a complete physical 
examination and a fundamental laboratory 
examination. He is happy when told that no 
or a minor abnormality is found. He does not 
want an operation or other painful procedure 
unless he is sure that it is necessary. Such a 
person can be told that an injection will relieve 
his pain. 

The person who has something to gain by 
continuance of pain and other symptoms is 
happy when told of abnormalities. Such a 
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person should not be injected or operated upon 
but should have a careful life history taken and 
possible psychiatric study. 

If the patient is looking for sympathy from 
friends and family, for a vacation, for an excuse 
to avoid the distasteful, i.e., coitus, for continu- 
ance or increase of pension or compensation, he 
should not be injected. Such patients do not 
really seek relief and will not admit it, if ob- 
tained. They will rather seize upon the injection 
as another cause of pain. 

The stolid type of person may deceive the 
physician into belief that little or no pain is 
present. The individual who drives himself on 
without regard to pain and who does not worry 
about pain may be suffering from serious pain- 
ful disease and yet give no outward indication. 

Superficial pain in skin, muscle and fascia 
can often be localized and described fairly 
accurately. Deep pain cannot be localized well 
or described, e.g., the burning beneath the 
sternum of a coronary thrombosis, the painful 
pressure of a brain tumor or the hungry distress 
of a peptic ulcer. 

Pain cannot be ruled out by a laboratory 
test or physical examination. Wolff and Wolf’s® 
study indicates that all healthy persons with 
intact, functioning nervous systems have the 
same capacity for perceiving pain, i.e., their 
pain threshold is roughly the same. 

What the person’s reaction is varies with his 
previous experience with pain, his mental 
balance with life’s situations, his knowledge 
about and worry concerning the significance of 
pain and disease, and his desire to keep on with 
his work. 

‘Pain perception needs only a simple, primi- 
tive nerve connection. Pain reaction is modified 
by higher centers. What does the sensation 
mean to that person in the light of past experi- 
ence?”’ Unlike the threshold for pain percep- 
tion, the reaction varies widely for different 
individuals and even for the same individual 
under different circumstances.® 

Itching is induced by stimuli below the in- 
tensity needed to cause pain. Tickling may 
result from even weaker stimuli. 

Other sensations may be confused with pain 
or may be mingled with it. 

If pain is present, there will be interference 
with the patient’s mental or physical activities 
or both. Mild pain may be overlooked during 


8 Wotrr, H. G. and Wo tr, S. Pain. Springfield, III., 
1949. Charles C Thomas, Publisher. 


Editorial 


activity which keeps the mind away from the 
discomfort. This is the reason for pain becom- 
ing more noticeable during the night or other 
period of inactivity. 

Pain caused by abnormality of the musculo- 
skeletal system will be intensified by certain 
motions or positions, will be relieved by rest, 
activity or heat, according to its type. It will 
be relieved by such therapies as massage, 
analgesics, procaine injection, sympathetic 
nerve block or ethyl chloride spray. 

If severe pain is present, the patient will not 
be able to sleep well. Also, the patient will not 
object to an injection or other transiently un- 
comfortable treatment to obtain relief. Severe 
pain is not relieved by one or two aspirin 
tablets. Severe pain colors mental processes 
and causes them to return to the pain. 


TYPICAL SYNDROMES 


Two errors occur when one attempts to 
classify patients into groups. First, a known 
syndrome may be overlooked because it does 
not fit the usual pattern and may superficially 
resemble another condition, e.g., gout may be 
confused with rheumatoid arthritis.® 

The second error is to force all patients into 
diagnostic syndromes regardless of minor dif- 
ferences in symptoms and signs. The patient 
with low back pain may receive different 
diagnostic workups and therapy if he or she 
happens to consult the gynecologist, orthope- 
dist, general practitioner, surgeon or urologist. 

Low back pain and sciatica are considered 
almost diagnostic of protruded intervertebral 
disc by many orthopedic and _ neurologic 
surgeons. The orthopedist tends to focus his 
attention on the x-rays and to believe that bony 
abnormalities are the cause of pain. The 
gynecologist tends to incriminate the infected 
cervix, the pelvic tumor and the retroverted 
uterus. The urologist looks for renal, ureteral, 
bladder or urethral disease. 

All physicians must learn the importance 
of the physiologic as opposed to the pathologic 
lesion, i.e., the temporary changes in muscle 
and fascia and their blood supply which pro- 
duce pain but do not cause any alteration in 
x-rays or laboratory studies. In such cases the 
history and physical examination are the diag- 
nostic procedures. Successful therapy at this 
stage prevents the development of physical and 


9 Hencn, P. S. Gout. J. A. M. A, 116: 453, 1941. 
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psychic changes. If pain is relieved or covered 
up by salicylates or other analgesics, both 
physician and patient are misled into believing 
that the underlying condition has been cured. 

Many syndromes not yet described are pre- 
sented by patients. Such patients should not 
be forced into existing classifications. As one 
studies hundreds of patients with pain, one 
becomes aware of the trapezius syndrome, the 
deltoid syndrome, the stiff neck syndrome of 
Travell® and many others. 

A number of cases of musculoskeletal pain 
are apparently due to imbalance of the auto- 
nomic nervous system. The injection of nico- 
tinic acid, histamine or tetraethyl ammonium 
chloride or procaine block of the sympathetic 
nerve supply to the area dramatically relieves 
the pain. Even the cocainization of the spheno- 
palatine ganglion” has been claimed to relieve 
low back pain. 

The pain of sinusitis has been shown to be 
caused by fibrositis of the muscles inserting 


10 AmsTER, J. L. Treatment of low back pain. New 
York State J. Med., 100: 2475, 1948. 


around the occiput. Fibrositis is now being used 
as a synonym for any type of connective tissue 
pain on a rheumatic basis, and especially if 
nodules can be felt. 

Interestingly enough the procaine injection 
of a sympathetic nerve may result in the 
patient feeling stronger. This has also been 
noted by Karnosh"! from the Cleveland Clinic. 


SUMMARY 


One must know something about the patient 
as a person before one can treat any condition 
satisfactorily and this is especially true of pain. 
Certain persons do not wish to be relieved of 
pain. 

One must avoid the tendency to force pa- 
tient’s signs and symptoms into preconceived 
groups or diagnostic pigeonholes. 

One must learn if pain is present and its 
characteristics. 

RacpH GorRELL, M.D. 


11 KarNosH, L. Sympathetic block. Cleveland Clin. 
Bull., 24: 110, 1948. 


October, 1951 


al 
_* 
“aa 
i 
3 
33 
t 
7 
j 
\ 
> 
\ 
‘ 
Rm. 


Articles 


MALIGNANT NEURILEMOMAS OF PERIPHERAL NERVES* 


Joun O. VieTa, M.D. AND Ggorce T. Pack, M.D. 
New York, New York 


nerves particularly those of a malignant 

character has been dealt with consider- 
ably in earlier medical literature. Certain 
features, however, continue to remain obscure. 
In the past two decades few articles dealing 
with this subject have appeared. Most recent 
reports concerning malignant tumors of periph- 
eral nerves have dealt with small numbers of 
cases. The purpose of this article is to review 
the experience of the authors in dealing with a 
number of these lesions in the hope that their 
experiences may be of value to others who are 
called upon to deal with similar problems. The 
present material is based on a study of thirty- 
one cases of malignant tumors of the peripheral 
nerves seen at the Memorial Hospital. As these 
neoplasms can occur in every region of the 
body, their diagnosis and treatment present a 
problem to each specialty in surgery. 

Terminology.. Such tumors are variously 
reported as neurogenic or neurogenous sar- 
coma!!:!2 and by some as fibrosarcoma of 
nerves. They are the type that Stout*-** has 
designated malignant schwannomas. 

The words neurosarcoma and neurogenic 
sarcoma* have only one advantage in their 
continued use, and that is, of being well 
established terms. The authors and others 
believe that tumors designated as neurosar- 
coma are derived from Schwann cells which are 
derivatives of the neural crest and, therefore, 
ectodermal in origin. It is believed**-*4 that 
malignant tumors of peripheral nerves derived 
from mesodermal elements are either very rare 
or non-existent as far as can be concluded from 
reports in the recent literature or from a study 
of this material. 

Therefore, due to a confusion in terminology 
as applied to tumors originating in peripheral 


"Tex subject of neoplasms of peripheral 


nerves it is believed that a simple classification 
which would denote the origin of these tumors 
and their behavior characteristics would tend 
to clarify a varying nomenclature if adopted. 
For instance the terminology applied to one 
benign nerve sheath tumor proved to arise 
definitely from the Schwann cells is variously 
designated as a peripheral glioma,®? schwan- 
noma,” perineural fibroblastoma”® and _ neuri- 
noma or neurilemoma.” These terms all apply 
to one specific tumor arising from the cells 
forming the sheath of the nerve or neurilemma. 
Similarly, although the term neurofibroma is 
so much a basic part of the terminology for 
certain characteristic nerve tumors, it, too, is a 
tumor composed for the most part of Schwann 
cells with the mesodermal elements making up 
its blood vessels and some of its supportive 
structure.** Whether a neurofibroma is a single 
small subcutaneous tumor forming on the end 
of a peripheral nerve, encapsulated neurilem- 
oma, tortuous conglomeration of such tumors 
as occurs in elephantiasis neuromatosa causing 
a marked deformity of any part of the body 
or a solitary plexiform neuroma producing a 
tortuous enlarged nerve trunk, the basic 
pathologic disorder in all such variants is a 
non-orderly overgrowth of Schwann cells and 
connective tissue with the basic element arising 
in and from the Schwann cells. 

With the following terminology it is the 
authors’ opinion that there would be more 
clarity in reviewing the literature pertaining to 
peripheral nerve tumors if the basic fact that 
these tumors arise from the Schwann cells is 
kept in mind. The classificationt we propose 


} This classification has been suggested and incor- 
porates the current views on this subject by members 
of the Department of Pathology, Memorial Hospital, 
New York, N. Y. 


* From the Memorial Cancer Center, New York, N. Y. 
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and synonymous terms as commonly noted in 
the literature follow: (1) benign encapsulated 
neurilemoma (neurinoma, schwannoma, peri- 
neural fibroblastoma, peripheral glioma, neuri- 
lemoma; (2) benign plexiform neurilemoma 
(neurofibroma, plexiform neuroma, plexiform 
neurofibroma, elephantiasis neuromatosa, ele- 
phantiasis neuromatodes; (3) malignant neuri- 
lemoma (malignant schwannoma, malignant 
neurofibroma, neurosarcoma, neurogenic sar- 
coma, neurogenous sarcoma, fibrosarcoma of 
peripheral nerves). 

Malignant neurilemoma as a_ distinct 
entity apart from the usual fibrosarcomas 
has been recognized for a long time. Many 
authors!?:14-16.19.23,37,45.50 have made notable con- 
tributions to the subject. Thompson‘’ in his 
review of mediastinal tumors and cysts has 
summarized the pertinent literature pertaining 
to the manifestations of the neurogenous, 
malignant and benign tumors found within the 
chest. However when one is confronted with a 
patient suffering from a malignant tumor of 
peripheral nerves and who has been treated by 
inadequate means over a number of years, it is 
apparent that many surgeons today still do 
not recognize the seriousness of the problem 
with which they have been dealing. 


HISTOGENESIS 


As a background for this subject one must 
consider the fundamental anatomy and histo- 
pathology involved to consider adequately the 
relationship of the malignant nerve tumors to 
the benign encapsulated neurilemoma and 
the benign plexiform neurilemoma. 

Each peripheral nerve trunk is made up of a 
number of units.!2 The unit consists of a 
myelinated or non-myelinated neuraxon around 
which is the sheath of Schwann, a derivative 
of the neuroectodermal cells of the neural crest 
as demonstrated by Harrison.'* According to 
Nageotte® when myelin is present between the 
sheath and the axon, the myelin probably 
comes from the axonal component. The his- 
tologic studies of Masson*4 and Nageotte and 
the tissue culture studies by Ingebrigsten,” 
Gay,” and Murray and Stout”:?*> would seem 
to demonstrate that the neuroectodermal 
Schwann cells can form reticulin fibers in vitro. 
Because of the similarity of reticulin as pro- 
duced by the Schwann cells and the fibrils 
produced by fibroblasts difficulty in separating 
malignant neurilemomas from ordinary fibro- 
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sarcomas by histologic methods alone is 
apparent. In addition to the neuroectodermal 
derivatives and fibrous tissue, blood vessels, 
lymphatics and fat cells are found in the nerve 
trunks. 

Stone* has demonstrated that in frogs the 
neural crest cell is multipotential and can pro- 
duce tissue usually thought to arise only from 
the mesoderm. The role of metaplasia is 
verified by many instances. Masson has 
found striated muscle cells in benign plexiform 
neurilemoma; Wilson®! has noted bone for- 
mation; Groth” noted fat and cartilage in a 
neurofibroma excised from a patient with 
von Recklinghausen’s neurofibromatosis and 
Stout*-** has also observed cartilage and 
osteoid tissue in a recurring malignant nerve 
tumor of the brachial plexus. These observa- 
tions only further illustrate that the neuro- 
ectoderm is multipotential and can give rise to 
various types of tissue usually considered 
mesodermal in origin. Ganglion cells have also 
been seen in neurofibroma. Epithelial-lined 
cysts were described by Stewart® as occurring 
in a peripheral nerve. Glandular elements 
producing mucus were noted by Foraker" in a 
malignant neurilemoma. These epithelial 
elements are probably ependymal in origin. 
Furthermore, the ability of the Schwann cells 
to produce reticulin and connective tissue ele- 
ments accounts for the fibrous tissue contained 
in the common benign encapsulated and plexi- 
form neurilemomas. Thus the components, 
mesodermal and neuroectodermal elements of 
the nerve trunk, are capable of forming some 
type of tumor of a complex structure. The 
degree to which each tissue participates cannot 
always be accurately differentiated because of 
the very intimate relationship of these ele- 
mental parts of the nerve trunk. Most au- 
thors”>:#7--46 now agree that the neuroecto- 
dermal Schwann cell is the most active partici- 
pant in the formation of the benign neurilem- 
oma, neurofibroma and traumatic neuroma. 
The mesoderm is thought to participate only 
by providing the blood vessels and supportive 
connective tissue latticework in these lesions. 

The fact that a nerve is found incorporated 
in a tumor mass is not sufficient proof that the 
tumor arose from that nerve. Many malignant 
tumors of a sarcomatous type by their growth 
may surround and destroy major nerves. How- 
ever, if the nerve contains or is incorporated 
in a tumor and the histologic structure is that 
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of a malignant neurilemoma, this would 
appear to be conclusive proof of origin in nerve 
tissue. 


RELATIONSHIP OF BENIGN ENCAPSULATED AND 
PLEXIFORM NEURILEMOMA AND VON 
RECKLINGHAUSEN’S DISEASE TO 
MALIGNANT NEURILEMOMA 


The voluminous literature dealing with von 
Recklinghausen’s disease or generalized neurofi- 
bromatosis need not be reviewed here.*:?!:25,36.49 
The protean manifestations of the classic 
clinical picture, hereditary tendencies, influ- 
ence of unrelated or intercurrent pathologic 
processes or normal physiologic changes in the 
evolution and progressive changeable charac- 
ter of this disease process are well described in 
articles by numerous authors. The special 
branches of medicine and surgery must con- 
stantly deal with these lesions of complex 
morphology whose individual variations are 
unlimited. The papers of Garre,!* Hosoi,” 
Geschickter'® and Lewis?* emphasize the fre- 
quency with which malignant neurilemomas 
(10 to 1 per cent) are encountered in patients 
with von Recklinghausen’s disease; the malig- 
nant tumors were observed more frequently in 
the deeper nerve trunks. 

While typical cases of generalized neuro- 
fibromatosis in which tumor nodules are widely 
distributed over the body are not common, the 
atypical cases or forme fruste types are seen 
more frequently. In this abortive form in which 
one or more areas of the body show the typical 
coffee-like pigmentation and one or several 
cutaneous or subcutaneous plexiform neuri- 
lemomas, these stigmata may be an essential 
clue in arriving at the diagnosis of a malignant 
peripheral nerve tumor. 

The benign, encapsulated neurilemoma or 
schwannoma is found frequently in patients 
(18 per cent) with von Recklinghausen’s 
disease. While its typical histologic structure 
exhibits two types of tissue, namely, the 
palisade type A with Verocay bodies‘ and the 
reticular myxomatous type B with spindle cell 
component as described by Antoni, the benign 
encapsulated neurilemoma is found in pa- 
tients with von Recklinghausen’s complex; 
rarely, however, does it exhibit a malignant 
change. Stout studied 144 of these tumors. 
Not one became malignant and only one re- 
curred locally following incomplete removal. 
On the other hand the neurofibroma or benign 
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plexiform neurilemoma, whether or not 
associated with frank von Recklinghausen’s 
disease, may undergo malignant transforma- 
tion although in the authors’ opinion not as 
often as thought by Hosoi.” In this group of . 
cases particular examinations were usually 
made to determine the presence or absence of 
stigmata of von Recklinghausen’s neurofibro- 
matosis. However, in the abortive type of the 
disease if the stigmata are not specifically 
looked for, they will be missed. As these pa- 
tients were cared for by various persons, un- 
doubtedly some of the cases reported in this 
article had stigmata that were overlooked. 

The thirty-one cases studied in this survey 
do not represent the entire experience with 
malignant peripheral nerve tumors at Memorial 
Hospital as no cases previously reported by 
Stewart and Copeland*®’ are included in this 
communication. Because of the influence of the 
senior author of that study these tumors have 
been rigidly selected from a heterogeneous 
group of soft part sarcomas variously classified 
as spindle and giant cell sarcomas (the fibro- 
sarcomas reported by other authors.)*:6° 
Many in this latter group were thought by 
Ewing!'” to be sarcomas of neurogenic origin. 
Unless the tumors had the criteria herein 
given for making this diagnosis of malignant 
neurilemoma, they were excluded from the 
survey. Neuroblastic tumors of the sympathetic 
and chromaffin system (sympathagonioma, 
sympathoblastoma, malignant ganglioneuroma 
or sympathetic neuroblastoma) and peripheral 
neuroepithelioma (Cohn-type tumor)*:”? were 
purposely excluded from this review. 

Age and Sex Distributions. Of the group 
there were sixteen females and fifteen males; 
other cases reported usually show a slight 
preponderance for the male. The average age 
for the male patients on admission to the hospi- 
tal was 43.0 and for females, 33.5 years. This 
is in agreement with others who found that 
malignant neurilemomas appear to occur in 
a definitely younger age group in the female. 
The youngest patient in the group was a female 
age five and the oldest, a male seventy-one 
years of age. 


CLINICO-PATHOLOGIC GROUPS 
The series of tumors should be classed in two 
clinico-pathologic groups: group 1, malignant 
neurilemoma with stigmata of classic von 
Recklinghausen’s neurofibromatosis and gross 
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and microscopic evidence of nerve tissue origin ; 
group i, malignant neurilemoma without 
stigmata or if stigmata are present, they were 
not especially noted in the clinical record. 
More importantly the tumors all had nerve 
connections demonstrated anatomically or 
gross and microscopic examinations demon- 
strated origin from peripheral nerve tissue. 
Group | totals eleven patients; seven of these 
were females and four were males. The patients 
in group 1 had an average age of thirty-two 
years with females averaging twenty-eight 
years and males thirty-nine years. In group 
there were twenty patients, nine females and 
eleven males. The average age was forty-two 
years, females averaging thirty-seven years and 
the males, forty-four years. Certain observa- 
tions are noteworthy. In the females of group 1 
malignant neurilemoma developed earlier 
(average twenty-eight years) than in males 
(average thirty-nine years). In the second 
clinical group the age distribution of the 
females (average thirty-seven years) and males 
(average forty-four years) shows a slight 
significant difference. With the evidence at 
hand it appears that females with von Reckling- 
hausen’s disease more frequently develop 
malignant nerve tumors and this neoplasm 
occurs at an earlier age. In the female with 
generalized neurofibromatosis the periods of 
puberty, pregnancy and the menopause are 
definitely known to affect the clinical course of 
the disease. What relationship these physio- 
logic processes in the female had to the primary 
occurrence of malignant neurilemoma could 
not be deduced from any evidence found in 
these clinical records. In one patient, however, 
recurrence developed during pregnancy and 
the tumor grew with explosive rapidity. (Fig. 
10.) We repeat Hosoi’s often quoted statement, 
““In some cases the mere extirpation of a malig- 
nant tumor, or even a benign one, appears to 
stimulate another neurofibroma distally located 
to undergo sarcomatous transformation.” Be- 
cause of this latter statement many have 
believed that interference with benign periph- 
eral tumors is unwarranted as extirpation or 
any type of treatment may be the stimulus to 
formation of a malignant tumor. In a large 
experience with the treatment of many benign 
nerve tumors the authors cannot recall any 
case in which excision of a benign tumor was 
followed with recurrence of a malignant tumor. 
In those instances in which this appears to have 
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taken place review of the sections of the patho- 
logic material at the first excision usually will 
reveal on closer study portions of the tumor 
which had already undergone early malignant 
change. 


SYMPTOMS AND CLINICAL PICTURE 


There are no characteristic symptoms of this 
neoplasm and no symptoms that occur can be 
considered diagnostic. The chief reason the 
patient usually comes for advice is the presence 
of a tumor mass. In those patients with von 
Recklinghausen’s disease the recent, more rapid 
growth of a small mass which may have been 
present without symptoms for a long time 
causes the patient to seek aid because of the 
fear that the growth has become cancerous or 
increase in the size of the mass has begun to 
cause pain or inconvenience. 

The following symptoms occurring in these 
thirty-one patients sum up the clinical mani- 
festations which first led the patient to seek 
medical aid: growth of a painless mass, twenty- 
three patients; growth of a mass with simul- 
taneous pain, three patients; pain present 
before any mass was noted, two patients; 
paresthesias and hyposthesia before tumor 
mass was noted, one patient; cough and 
dyspnea, two patients; recurrent or residual 
tumor on first examination at the Memorial 
Hospital, fourteen patients; gross objective 
neurologic signs present when examined, six 
patients. 

Despite the fact that all these tumors arise in 
peripheral nerves, only seven of the patients 
exhibited neurologic symptoms other than 
pain when examined. This accentuates the 
observation that the nerve from which the 
tumors arise may appear to be inextricably 
bound within the tumor mass; yet there usually 
remain nerve fibers able to carry on some degree 
of function. Therefore, when neurologic signs 
are present, they offer a clue that the tumor 
may arise in a peripheral nerve. The lack of 
neurologic signs, however, does not signify 
that the tumor does not arise in peripheral 
nerves. The diagnosis must then be made with 
the aid of findings at surgery or dissection of 
the excised specimen plus the study of the 
histologic architecture. 

Symptoms may be present for a considerable 
time before they are striking enough to cause 
anxiety. In analyzing these thirty-one case 
reports fairly accurate data are present in 
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twenty-six. If the data are analyzed for the 
duration of symptoms before an accurate 
histologic diagnosis of malignant tumor is 
made, the mean duration of symptoms is 
twenty-two months. In the other five patients 
the duration of symptoms ranged from seven 


Fic. 1. Scattergram showing regional distribution of 
malignant neurilemoma. 


to thirty-one years. In all of these five patients 
a tumor was present or had been previously 
removed from the same site at which a later 
excised specimen showed a malignant neuri- 
lemoma. The mean duration of disease before 
accurate diagnosis in this group of five patients 
was 16.5 years. In a disease process extending 
over such a range of time it is impossible to 
deduce when malignant transformation oc- 
curred in benign plexiform neurilemoma or 


whether the disease was malignant from its ° 


inception. If the total group of thirty-one 
patients is taken as a whole, the mean duration 
of symptoms is forty-nine months before 
histologic diagnosis of a malignant tumor was 
made. 

In fourteen of the thirty-one cases reliable 
data are available to determine the total dura- 
tion of disease from onset of first symtoms to 
death due to tumor. The mean total duration 
was found to be seventy-six months. The 
periods vary from eight months to twenty-one 
years. Of the thirty-one cases seven were 
clinically cured for more than five years after 
the last treatment. 

Thus from studying the clinically cured and 
fatal cases the conclusion must be drawn that 
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malignant neurilemoma is for the most part 
one of the more slowly growing cancers. How- 
ever, these tumors, like tumors in general, 
differ markedly in their clinical course. Al- 
though most of these tumors may remain 
localized for a long period, death eventually 
occurs from massive local recurrence with 
ulceration, infection, pain or hemorrhage with 
resultant cachexia or from metastases to the 
lungs. 

In fourteen of the cases follow-up from 
inception to death revealed that seven patients 
died of metastases to the lungs, two of these 
also having a local recurrence. Five patients 
had locally inoperable disease when first seen; 
two patients of this group, with the primary 
disease in the brachial plexus, died of para- 
plegia due to local extension of the disease to 
the spinal cord. Two patients, both with 
tumors originating in the cervical nerves, died 
of a local recurrence. One was clinically free of 
disease and died of a coronary thrombosis after 
more than five years; another patient, without 
evidence of disease for twenty months, died of 
apoplexy. 

Stout*—“ in his analysis of 107 cases of fibro- 
sarcoma noted a local recurrence rate of 60 per 
cent, with only 8 per cent of the patients 
followed up having shown metastases. In our 
group of malignant neurilemomas, in’ fifteen 
of whom the outcome is already shown, seven 
(46 per cent) died of lung metastases. Further- 
more although less frequently seen than fibro- 
sarcomas, these malignant nerve tumors more 
frequently result in death, recur locally and as 
a group are more malignant than the fibro- 
sarcomas with which they are most frequently 
confused by many authors. 


DISTRIBUTION OF MALIGNANT 
NEURILEMOMA 


In Figure 1 the distribution of the thirty-one 
cases of malignant neurilemoma is shown 
graphically. The sites of predilection for these 
tumors are apparently in the extremities, with 
the upper extremity being more frequently 
involved. It is readily seen that the tumors may 
be found anywhere. So far we have not encoun- 
tered one in the abdominal cavity proper. 
Ransom and Kay* have reported several 
abdominal neoplasms of neurogenic origin. 
Likewise Adrian, Kohtz and Hartmann have 
noted cases of malignant nerve tumors of the 
intestinal tract. Those found retroperitoneally 
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about the lumbosacral plexuses in the authors’ 
experience have extended into this area from 
tumors originally situated in the buttock or 
femoral triangle. 

By tabulation these tumors were found in 
the following gross anatomic locations: arm 
three, forearm five, thigh and buttock five, 
popliteal space two, back five, brachial plexus 
three, leg two, suprascapular fossa one, 
mediastinum one, abdominal wall two, foot 
one and perineum one. 

In reviewing the surgical findings and gross 
anatomic dissections of these tumors the major 
nerve trunks demonstrated in frequency of 
involvement were in seventeen cases as follows: 
median five, sciatic two, ulnar two, radial one, 
brachial plexus three, femoral one and peroneal 
nerve three. Malignant neurilemoma orig- 
inating in plexiform neurilemoma or ele- 
phantiasis neuromatosa was noted in twelve 
cases. In two cases we were not able to demon- 
strate grossly the nerve from which the tumor 
originated. In one of these the patient had the 
neurofibromas of von Recklinghausen; in the 
other the microscopic architecture conforms 
to the usual type. 


PATHOLOGIC ANATOMY 


As previously written the majority of these 
tumors develop along a recognized peripheral 
nerve. In the solitary form of malignant neuri- 
lemoma the growth may remain encapsulated 
or confined within the nerve sheath expanding 
it or forming a round or fusiform mass whose 
shape is thus determined by the denseness of 
the surrounding tissue in which the nerve 
tumor is expanding. These solitary tumors may 
reach large proportions without showing any 
noticeable gross infiltration of surrounding 
tissues. It is evident that these tumors are 
grossly encapsulated but the capsule is in 
reality a pseudocapsule. Points at which this 
“‘capsule”’ adheres to muscle, fascia, bone or 
vessels can usually be shown histologically to 
contain viable tumor cells. These areas of 
adherence are of microscopic infiltration and 
are the foci which serve as a nidus for local 
recurrence if the tumor is “shelled out” of its 
capsule. These solitary lesions tend to grow 


along the nerve trunk more than they do into 
the tumor bed. The nodules may, however, 
represent a multicentricity of origin for some 
outlined by 


malignant neurilemomas as 
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Geschickter'® and Stewart.*” It can be demon- 
strated histologically that extension may be 
by continuity of growth by way of the intra- 
neural, perineural and perivascular lymph 
spaces. It is believed that growth along such 
routes may be one reason for the frequency of 
recurrences. Stewart and Copeland stated that 
the malignant nodules occurring in the nerve 
proximally or distally from the main mass 
originally or as “recurrences” represented a 
new tumor arising in a condemned segment 
of the nerve. Thus multicentricity of origin, 
growth by continuity along the nerve, tumor 
embolization along lymphatics or seeding of 
the operative region with neoplastic cells may 
all be factors concerned in local persistence or 
recurrence of the disease. Growth by continuity 
along the nerve and embolization along lym- 
phatics account for some of the local recur- 
rences in locally excised or amputated speci- 
mens in that the parent nerve is not sacrificed 
sufficiently proximal or distal to the local 
growth to remove the neoplastic process ex- 
tending microscopically within the nerve trunk. 
Although tumor cells are occasionally seen in 
the lymphatics coursing with the nerve, the 
authors have not demonstrated regional lymph 
node metastases from the tumors although 
others on occasion have observed lymph node 
involvement both early and late in the course 
of the disease. Encapsulated satellite nodules 
distant from the main tumor may be seen as 
bulbous enlargements along the course of the 
main nerve involved or may occur along its 
proximal or peripheral branches. 

The gross extent of the tumor can often be 
delimited by observing the thickening and 
edematous appearance of the perineural tissue. 
It is perplexing to note how a nerve may be 
seemingly grossly destroyed by the tumor; a 
normal-appearing nerve is seen entering the 
tumor and distally reappearing in normal gross 
configuration. It is impossible to dissect the 
nerve through the tumor mass yet almost 
normal function of that nerve may be preserved 
as the axis cylinders are displaced but are still 
intact. This feature is equally evident in those 
malignant neurilemomas originating in plexi- 
form neurilemomas. In this latter group the 
tumor grossly appears to be of an infiltrative 
nature, but this is due to the fact that the 
plexiform variants, themselves, appear infiltra- 
tive because of their tendency toward diffuse 
distribution along natural tissue planes. 
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Fic. 2. Malignant neurilemoma, grade 1. Fine pali- 
saded spindle cell structure in a tumor of the right 


thigh; died in twenty-four months from pulmonary 
metastases. 


In the malignant neurilemomas originating 
in plexiform neurilemomas, interspersed with 
interlacing strands of firm white tissue showing 
tortuous bulbous enlargements of neuromatous 
peripheral nerves, there are lobulated, grape- 
like masses of encapsulated semi-gelatinous 
tissue in addition to nodules of firmer white 
granular tissue. 

In those malignant neurilemomas originat- 
ing in benign encapsulated neurilemoma the 
tumors are said to be grossly encapsulated and 
on cut section are usually firm in consistency 
with some areas being soft and _jelly-like 
showing small cystic areas. These malignant 
neurilemomas in no way differ grossly from 
benign tumors and the diagnosis rests on his- 
tologic grounds and clinical behavior. The 
authors have reviewed the neurilemomas 
observed in this hospital and not one malignant 
neurilemoma originating in an encapsulated 
neurilemoma was found. Several showed 
changes in histology from the usual architec- 
ture which were at first thought to be in a 
transitional stage indicative of early malignant 
change, but each of the patients who had this 
type of tumor has remained free from local 
recurrence of the disease or metastasis despite 
only local excisions. This is not the usual his- 
tory with malignant neurilemomas. The 
authors believe that a malignant neurilem- 
oma originating from a benign encapsulated 
neurilemoma must be indeed a very rare tumor. 

These malignant tumors may by reason of 
contiguity produce pressure necrosis or osteitis 
of bone and occasionally invade and destroy 
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Fic. 3. Malignant neurilemoma of right radial nerve; 
local excision; lived twenty-two months without 
recurrence. 


the cortex of a neighboring bone. The bone 
lesions of von Recklinghausen’s neurofibroma- 
tosis can be found often by roentgenography. 
The authors have never observed or seen 
reported an authenticated malignant trans- 


formation of neurofibroma or neurilemoma 
in bone.® 


HISTOPATHOLOGY 


It is not the purpose of this communication 
to undertake a thesis on the micropathology 
of malignant nerve tumors. However, salient 
points in pathologic diagnosis are to be stressed 
to differentiate the tumors from other types of 
soft part sarcomas. We believe that for the 
purpose of this communication the accompany- 
ing photomicrographs demonstrating various 
examples of these tumors adequately describe 
the micropathology without resorting to de- 
tailed word pictures that would confuse rather 
than clarify a varying histopathologic pattern. 

In those tumors we have classified as grade 1 
by the Broders’ method the primary feature is 
usually that of a malignant neurilemoma 
originating in plexiform  neurilemoma. 
Large hyperchromatic nuclei interspersed with 
tissue showing a more benign appearance are 
often the earliest manifestation of the malig- 
nant transformation. The reticular structure 
seen in these early malignant tumors is similar 
to that seen in the neurilemoma showing the 
histologic structure usually denoted as the 
Antoni type B reticulated myxomatous form. 

Figure 2 (Case 15) represents a malignant 
neurilemoma grade 1. Although the malignant 
tumors with this type of architecture seldom 
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4 
; Fic. 4. Anaplastic malignant neurilemoma, grade 111. 
ail Fic. 5. Malignant neurilemoma, grade 11, illustrating anastomosing spindle 
i cell strands intermixed with pleomorphic giant cell foci; tumor of median 
nerve; died of metastases nine months after amputation. 


metastasize, this tumor arising in the femoral 
nerve caused death by metastases. 

In some tumors all gradations of structure 
may be manifested running the gamut from 
early malignant change in benign plexiform 
neurilemoma with all intervening stages up 
to a highly pleomorphic malignant neurilem- 
oma with giant cells. The tumor when first 
noted and excised may have a _ histologic 
pattern denoting a low grade malignant form 
and with recurrence the tissue often shows 
higher degrees of anaplasia. The converse has 
also been noted on occasion. 

Figures 3 and 4 illustrate a radial nerve 
tumor with varied structure ranging from the 
usual spindle cell foci to a quite solid anaplastic 
grade 11 neoplasm. (Case 19.) Figure 5 (Case 9g) 
shows a median nerve tumor with anastomosing 
spindle cell strands intermixed with pleo- 
morphic giant cell areas. 

Figure 6 (Case 28) is an example of an 
anaplastic malignant neurilemoma arising 
in a branch of the common peroneal nerve of a 
patient with generalized neurofibromatosis. 
Figure 7 depicts the varying histologic struc- 
ture. Figure 8 (Case 27) is another example of 
S malignant neurilemoma of the sciatic nerve Fic. 6. Generalized neurofibromatosis of the von 
in a patient with von Recklinghausen’s neuro- Recklinghausen type. The tumor excised from the 
fibromatosis. The histology is illustrated in __ left popliteal space is shown in Figure 7. 

Figure 9. 
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Fic. 8. a, Malignant neurilemoma of the sciatic 


nerve; B, tumor of sciatic nerve shown in Figure 8a, 
removed by a palliative hip joint disarticulation. 


TREATMENT 


It is strikingly apparent from the analysis of 
this material that the proper type of treatment 
for malignant neurilemoma is not generally 
appreciated. Whether inadequate therapy is 
the result of faulty diagnosis or lack of appre- 
ciation of the serious nature of this condition 
is difficult to confirm.’ It will be pointed out 
later that certain surgical principles must be 
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Fic. 7. Malignant neurilemoma, grade 111, of common peroneal nerve indicatin 


first early malignant changes in plexiform neurilemoma, and adjacent regions 


depict pleomorphic spindle cell structure; living for twenty-eight months. 


rigidly adhered to in order to better the end 
results of treatment. 

Twenty patients of the series had been 
previously treated or observed for varying 
periods before coming to this clinic. Of these 
patients fourteen had prior surgical treatment. 
Thirteen of these fourteen had residual or 
recurrent neoplasm in the operative regions 
when first seen here thus denoting probable 
inadequate surgical procedures at the former 
operative attempts. Of the fourteen patients 
previously treated by some type of local surgery 
eight patients had one prior excision, one 
patient two operations, four patients three 
attempts and one had four procedures. The 
primary treatment proved to be adequate and 
required no further surgery in only one of the 
fourteen patients. (Case 11.) Even this patient, 
however, had three operations at another 
hospital before the neoplasm was controlled. 

Of these fourteen patients with primary sur- 
gery elsewhere one (Case 16) had three former 
operations for a plexiform neurilemoma of 
the neck; the last tissue removed also showed 
malignant neurilemoma; the patient had an in- 
operable tumor when admitted. In another 
patient (Case 29) an inoperable cervical and 
mediastinal plexiform neurilemoma had been 
found; an attempted removal here two years 
later disclosed benign and malignant neuri- 
lemoma. Due to the diffuse nature of the 
disease process in these two patients surgery 
could not have eradicated the disease. One 
of the fourteen patients (Case 23) with signs 
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Fic. 9. Mixed spindle and giant cell structure, grade 111, from tumor of sciatic 


nerve; died in four months. 


and symptoms of a probable brachial plexus 
tumor present for about two years was not 
explored until a large mass became evident 
which was inoperable when first seen here. 
Another patient in this group had tissue re- 
moved eighteen months before from a small 
lesion in the right posterior triangle of the 
neck. (Case 17.) No definitive treatment was 
given in the interim as the tissue had been 
diagnosed elsewhere as neurofibroma. The 
tumor increased markedly in size under obser- 
vation. The submitted slides revealed a spindle 
cell sarcoma. The huge operative specimen 
here showed definite pleomorphic malignant 
neurilemoma in plexiform neurilemoma. These 
two latter patients might possibly have been 
saved by proper early treatment. 

In six of the twenty patients previously 
treated or observed when a probable diagnosis 
of malignant soft part tumor had been cor- 
rectly made, the therapy given was exclusively 
x-ray therapy or radium. In four of the patients 
x-ray therapy was given before any definite 
histologic diagnosis was established. Thus in 
these four it is evident that those who under- 
took to treat this disease had no understanding 
of the therapeutic principles involved. 

The treatment rendered here to save the 
twenty previously treated patients plus the 
eleven without prior definitive treatment can 
be classified in the following categories. 
(Table 1.) 

The question arises as to what effect the 
modalities of radiation therapy (x-ray, radium 
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or gold radon seeds) have upon these tumors. 
We believe that radiation therapy has been 
given a more than adequate trial in treating 
this type of neoplasm. From our data consider- 
ing those patients who had radiation therapy 
before admission in addition to those treated 


TABLE 1 
TREATMENT OF MALIGNANT NEURILEMOMA AT THE 
MEMORIAL HOSPITAL 


No. of 
Type of Treatment Cases 
12 
Radical local excision after preoperative x-ray 
Radical local excision plus postoperative x-ray 
Postoperative x-ray therapy plus amputation... 5 


Amputation after other forms of treatment here 
Postoperative x-ray therapy after local excision 
Palliative amputation or excision.............. 2 


postoperatively or for palliation here we have 
noted that of the nineteen treated by some 
form of radiation therapy only two tumors 
(Cases 10 and 23) showed appreciable diminu- 
tion in size. Three patients (Cases 11, 19 and 
28) were given postoperative x-ray therapy 
with the concept of prevention of local recur- 
rence. None of this group has had local recur- 
rence during the period of observation but 
neither have a larger number of patients treated 
only by surgery who have been observed for 
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similar periods. Not infrequently malignant 
neurilemoma recurs after long intervals of 
inactivity in an irradiated area. This time 
interval may be similar in period to the time of 
recurrence after surgical removal. It appears 
from these observations that radiation therapy 
does not destroy the tendency toward develop- 
ment of a new tumor or prevent recurrence of 
the original one present. Therefore, from these 
data little can be expected from preoperative 
or palliative x-ray therapy on these tumors, 
and postoperative x-ray therapy should not be 
expected to keep the disease under control if 
it has not been completely eradicated by 
surgical measures. 

The malignant peripheral nerve tumors must 
be treated by surgical measures either by radi- 
cal local resection or by amputation when 
necessary. Each case represents a separate 
problem and the surgical procedure must be 
individualized to fit the local setting. One must 
consider treatment in the light of whether the 
procedure is for the extirpation of the primary 
lesion or for a recurrence and whether the 
tumor is of high or low grade malignancy by 
microscopic pattern. Thus a radical local exci- 
sion might be applicable as the first attempt on 
a low grade tumor while an amputation might 
be a necessary procedure for recurrent tumor 
or for one showing a high grade of malignancy 
provided that a primary radical local excision 
could not eradicate the local lesion. With all 
factors considered, the successful end result is 
_ often determined by the first surgical procedure 
to be applied. 

It is interesting to note the end results of a 
radical surgical approach and the causes of 
failure. Twenty-seven of our patients were 
treated surgically, fifteen by radical local exci- 
sion and ten by amputation. One patient had 
an exploratory thoracotomy but the neoplasm 
was inoperable; another had a palliative hip 
joint disarticulation. By radical excision we 
mean that the tumor plus its bed and any 
attached nerve, bone, muscle or vessel must be 
excised en bloc. The nerves of origin must be 
sacrificed proximally and distally for a healthy 
margin from the tumor through grossly normal 
nerve tissue. Immediate microscopic study of 
frozen tissue sections at the time of excision is 
helpful in being certain that the line of nerve 
section is above the level of intraneural spread 
of the neoplasm. The resulting operative defect 
must be through normal tissues on all surfaces. 
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A number of cases may require skin grafting 
in order to close the defect created by the wide 
removal of skin. On the extremities if a radical 
local excision does not meet all the require- 
ments for excision through normal tissue, an 
amputation must then be carried out. In this 
TABLE 1 
END RESULTS OF SURGICAL TREATMENT OF MALIGNANT 
NEURILEMOMA 


A. Results of Radical Local Excision (Seventeen Cases) 
3 


Recurrence after local excision here followed with 
I 


Living with no recurrence....................... 8 


Died with no evidence of local recurrence (Case 29). 1 
Died with local recurrence (Case 25, nine months; 
Lived five years or more without evidence of disease 4 
B. End Results of Treatments by Major Amputation 
(Eleven Cases) 
Recurrence in amputation stump (Cases 6, 13, 24). 3 
Died in more than five years with lung metastases 
and no evidence of local recurrence—(Case 12 in 
Died in less than five years with local recurrence 
Lived five years or more without evidence of disease 3 


material restoration of nerve, continuity has 
not been feasible at the primary operation 
because the sacrificed segment of involved 
nerve has been so long that transposition of 
the nerves plus positioning of the limb could 
not affect apposition of the nerve ends. The 
authors believe that the radicalism of the 
excision for prevention of local recurrence and 
cure of the disease is the prime surgical objec- 
tive and limitation of the excision for purposes 
of restoration of nerve function should not be 
done. Cutler and Gross,? who classify all 
malignant nerve tumors as malignant neuro- 
fibromas contend, and the writers agree, that 
the malignant neurilemoma of grade 1 
malignancy can be removed by radical local 
excision. They usually do not require treat- 
ment by amputation. Thus the excision need 
not be as radical providing the nerve of origin 
also is excised. A frozen section microscopic 
analysis at the time of surgery or a formal 
biopsy interpreted by an experienced patholo- 
gist before surgery is of immense value to the 
surgeon in planning his treatment of the border- 
line malignant group of nerve tumors. 

The results of treatment are given in Table 
1. Thirty-one cases are available for analysis. 
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Fic. 10. A, B, c, Malignant neurilemoma grade 1 of sciatic nerve; hemipelvectomy was performed; 
died in nineteen months of local recurrence and metastases. 


The neoplasms in five cases (Cases 122, 23, 6, 
27 and 29) were inoperable when first examined 
although one patient (Case 29) had an explora- 
tory thoracotomy and another (Case 27) was 
subjected to a palliative hip joint disarticula- 
tion for an infected, bleeding thigh tumor. 
Seventeen patients with malignant neuri- 
lemoma were treated by radical local exci- 
sion, sixteen at this hospital and one treated 
elsewhere and followed up here. In reviewing 
the cases treated by radical local excision in 
which recurrence occurred and caused death 
(Cases 17 and 25) both tumors situated in the 
neck had local recurrences which precluded 
any further surgical treatment. The tumor in 
one patient (Case 10) was located in the upper 
extremity and recurred locally; an amputation 
was then performed. This patient has survived 
six years after that procedure. (Table 1.) 
Those patients treated by amputation (Cases 
6, 13 and 24) followed by local recurrence in 
the stump present some features of interest. 
One patient (Case 6) had a local recurrence 
twenty-three months later in the stump of an 
amputation through the upper third of an arm. 
He refused interscapulothoracic amputation 
for seventeen months. This latter operation 
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was followed with another recurrence after 
thirteen months in the operative site. This 
slow-growing tumor did not cause death until 
thirty-three months later. It is possible that 
earlier amputation at the shoulder girdle would 
have controlled the malignancy. One patient 
(Case 13) with local recurrence in a stump 
through the surgical neck of the humerus prob- 
ably would not have benefited by further sur- 
gery which was advocated but refused. Another 
patient (Case 24) had a recurrence in the 
abdominal wall within nineteen months after 
a hemipelvectomy; the patient died . three 
months later. The line of section of the lumbo- 
sacral nerve trunks was near the upper limits 
of the tumor despite the most radical type of 
surgery possible. (Fig. 10.) 

From our material it would appear that re- 
sults from local excision (four of seventeen lived 
five or more years; five other patients, when 
lost to follow-up, had lived on an average of 
twenty-five months; four other patients still 
under follow-up observation are living an aver- 
age of twenty-six months) are better than those 
following amputation in which only three of 
eleven lived five years or more without recur- 
rence. In the eleven instances of amputation, 
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however, seven represent failures first at local 
radical excision at this hospital or elsewhere. 
In the group of four amputees not previously 
treated by radical local excision there was not 
one patient who lived five years or longer with- 
out recurrence. However, each had a large, 


TABLE III 
FIVE-YEAR SURVIVALS AS DETERMINED BY OPERABILITY 
OF MALIGNANT NEURILEMOMA 
Recurrent operable. . . . 5 cases (Cases 4, 5, 10, 18 


and 20) 
Primary operable...... I case..... (Case 14) 
Surgery elsewhere... .. 1 case..... (Case 11) 


bulky, rapidly growing tumor, two in the upper 
and two in the lower extremity. (Cases 6, 7, 9 
and 24.) On the other hand, three patients 
(Cases 5, 10 and 18) were saved by amputation 
when local radical excision had previously 
failed; another (Case 12) lived ten years before 
succumbing to metastases from the malignant 
neurilemoma. (Table 111.) 


TABLE Iv 
FIVE-YEAR END RESULTS IN THE TREATMENT OF 
MALIGNANT NEURILEMOMA 
Indeterminate group: 
Total number of indeterminate results. .. II 
Dead as a result of other causes and 
without recurrence.............. I 
Lost track of without recurrence.... 5 
Patients followed up less than five 
years and still under observation. 4 
Lost track of without recurrence over 
I 
Determinate group: 
Total number minus those of indetermi- 
Failures: 
Total number of failures............. .. 14 
Dead as a result of the tumor........ 13 


Living with recurrence............... o 
Successful results: 
Free from disease after five years or 


Net five-year end results: 
Successful results divided by determi- 


Table 1v summarizes the end results by all 
types of treatment. 

All end results in the treatment of malignant 
tumors at this hospital follow the above scheme; 
therefore, the accepted end result here is 30 per 
cent “‘clinical five-year cures.” 

If the data are analyzed for factors other 
than the type of therapy used, it at once comes 
to mind whether the histologic type and grad- 
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ing of the tumor influence the end results. 
(Table v.) By classifying the tumors in the 
seven patients who died as a result of the 
neoplasm, these tumors were graded according 
to the Broders’ classification into grades 1, 11, 
and tv. 


TABLE V 
END RESULTS IN RELATION TO THE GRADING OF 
MALIGNANT NEURILEMOMA 


Grading of 
Total Tumor 
End Results 
Cases 
1} iv 
Patients dying of uncontrolled 
malignant neurilemoma..... . 
Patients living five or more 
years without recurrence... . 7 


All seven patients who died with lung metas- 
tases while under observation had been sub- 
jected to amputation. Three patients (Cases 6, 
g and 24) had primary amputations while the 
other four (Cases 7, 8, 12 and 27) were sub- 
jected to amputation for recurrent or residual 
neoplasm. Two of these seven (Cases 6 and 24) 
in addition to lung metastases developed local 
recurrence in the amputation stump. The histo- 
logic grading of these seven tumors were: three 
cases, grade 11, three cases, grade 111 and one 
case, grade I. 

In one patient (Case 7) the malignant neu- 
rilemoma was classified as only grade 1 yet 
the patient died of pulmonary metastasis; this 
was an unexpected result as the majority of 
such tumors with similar histologic pattern may 
recur locally many times and the tumor be- 
come increasingly anaplastic in structure before 
metastases occur. These fatal blood-borne me- 
tastases appear to be related to the incidence 
of local recurrence and to the histologic grad- 
ing of the tumor. Warren®™ has pointed out that 
patients with neurogenic fibrosarcoma exhibit- 
ing tumor giant cells survive a definitely shorter 
period than those without giant cells. 

In this material there were fifteen patients 
who had locally residual tumors after prior 
treatment or recurrence in the operative site 
following excision. Thus it is obvious that the 
primary local excision or amputation is often 
inadequately radical. Recurrence offers a grave 
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prognosis not only regarding the likelihood of 
metastases but also with regard to a fatal issue 
from the disease. Thus adequate primary re- 
moval is of first importance as it is readily 
apparent in reviewing this material that per- 
sistence of the tumor shows a tendency to 


TABLE VI 
RELATIONSHIP OF NEUROFIBROMATOSIS TO END RESULTS 
IN MALIGNANT NEURILEMOMA 


Per 
No. cent 
Patients dying with uncontrolled malignant 
neurilemoma: 
Associated with neurofibromatosis..... . 4 | 30 
Unassociated with neurofibromatosis....| 9 | 70 
Patients living five years or more without 
recurrence: 
Associated with neurofibromatosis....... 4 | 57 
Unassociated with neurofibromatosis....| 3 | 43 


greater anaplasia in the succeeding recurrences 
thus giving a setting for fatal metastases from 
the more rapidly growing, more highly ana- 
plastic growths. 

From Table v it appears certain that the end 
results are definitely related to the anaplasia of 
the tumor. 

The relationship of neurofibromatosis to ma- 
lignant neurilemoma as it affects the end re- 
sults is summarized in Table v1. 

It has often been stated and written that 
patients with malignant neurilemoma occur- 
ring on the basis of frank von Recklinghausen’s 
neurofibromatosis are infrequently cured. These 
data though based on a small series of thirty- 
one cases do not completely agree with this 
statement. Among the seven patients with 
clinical cures three had no stigmata of this 
disease; two patients had frank general neuro- 
fibromatosis and two others had the abortive 
or forme fruste type. Among the thirteen pa- 
tients dying with uncontrolled malignant neu- 
rilemoma four had unquestioned neurofi- 
bromatosis and nine had no stigmata of the 
condition described in their clinical records. 

It has been the authors’ experience that 
those tumors arising in major nerve trunks 
are clinically more malignant. Only two pa- 
tients of the clinical five-year cures had their 
tumors originating in major nerves, both hav- 
ing cancers of the median nerve. The other 
five arrested cases had tumors which were 
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relatively superficial and had their origin in 
plexiform neurilemomas. 

Of the thirteen patients dying of this disease 
nine of the tumors originated in named nerves 
or plexuses. In three the process was so exten- 
sive that in even these though appearing to 
arise on the basis of large plexiform neuri- 
lemomas the malignant tumors could have 
originated in the major nerves of the area, e.g., 
cervical plexus in Cases 16 and 17 and medi- 
astinal nerves in Case 29. 


COMMENTS 


The review of this particular type of malig- 
nant tumor of peripheral nerves indicates that 
these neoplasms are found frequently with 
classic von Recklinghausen’s neurofibromatosis 
or may occur in isolated instances in which even 
close examination will not reveal the patient to 
have any stigmata of the forme fruste type of 
neurofibromatosis. Regardless of this associ- 
ation the behavior of these malignant tumors 
is in no way different. It is a clinical fact that 
when more than one malignant neurilemoma 
occurs in a patient with von Recklinghausen’s 
disease that patient is seldom cured. The ex- 
planation is possibly that in this disease al- 
though one tumor may be eradicated other 
nerves in the same or other regions have a 
tendency toward the same type of malignant 
transformation. This occasionally noted phe- 
nomenon would tend to support Hosoi’s" opin- 
ion that nerves in the area or other regions will 
frequently assume the same degree of neoplasia. 
Although a local recurrence is assumed to be a 
residuum of the growth excised primarily, the 
possible explanation may be that other nerves 
in the location which had exhibited only the 
histology of a plexiform neurilemoma at the 
first operation at a later time became trans- 
formed into fully developed malignant tumors. 
It may be impossible to tell if such a neo- 
plasm is truly an original lesion or an exten- 
sion along a nerve trunk by direct growth or 
lymphatic dissemination. 

We believe that to make a diagnosis of ma- 
lignant nerve tumor of the type under discus- 
sion the tumor must be shown to arise in 
definite nerve tissues. Without this anatomico- 
pathologic relationship, on pure histologic 
grounds, the malignant nerve tumors cannot 
be readily separated from various fibrosar- 
comas or leiomyosarcomas. This appears ob- 
vious in view of the fact that both Schwann 
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cells of the nerve sheath and fibroblasts can 
form reticulin or connective tissue fibers. So- 
called palisading of the nuclei appearing in 
malignant neurilemomas is also a_ charac- 
teristic of leiomyomas, leiomyosarcomas and 
fibrosarcomas. 

The malignant nerve tumors of low histo- 
logic grading offer a good prognosis despite a 
frequent high recurrence rate. Those tumors 
with a high degree of anaplasia are almost 
invariably fatal because of the great frequency 
of metastases despite the most radical methods 
of extirpation. Therefore, the rate of curability 
is influenced by the local recurrence rate be- 
cause succeeding recurrences most frequently 
show a higher degree of anaplasia. Occasionally 
the opposite is true, a recurrence may appear 
less malignant than the primary tumor. AI- 
though tumors with a structure which we diag- 
nose as grade I malignant neurilemoma will 
metastasize, this is rare. The tumors of low 
grade malignancy and those located superfici- 
ally are the most frequently cured. There was 
only one five-year survival in a patient with 
grade 111 anaplastic tumor in this series. 


CONCLUSIONS 


1. Malignant neurilemomas, neurogenic sar- 
comas, neurosarcomas and malignant schwan- 
nomas are synonymous terms for malignant 
peripheral nerve tumors that can be traced to 
the Schwann cells of the nerve sheath. These 
tumors are found in patients who may or may 
not have the classic or any abortive type of 
von Recklinghausen’s disease. These tumors 
are so designated because of their origin from 
nerves arising either from named nerve trunks 
or their branches or in other benign nerve 
tumors. They are separated from other sar- 
comas of the soft somatic parts by their ana- 
tomic origin and less certainly by their histo- 
logic structure. They differ from the other 
sarcomas because of their tendency to prolifer- 
ate along nerves. 

2. A simplified classification of the common 
peripheral nerve tumors is presented. 

3. The eradication of malignant neurilemo- 
mas can be effected only by radical surgery, 
either by radical local excision or amputation 
with generous sacrifice of the nerves from which 
they originate. Radical excision at the first at- 
tempt at eradication is often the only golden 
opportunity for permanent cure. 


18. 


19. 


20. 


22. 


23. 


of Peripheral Nerves 


REFERENCES 


. Apair, F. E. and McLean, J. Tumors of peripheral 


nerve system, with a report of 2782 cases. Proc. 
A. Research Nerv. er Ment. Dis., 16: 440-464, 
1937- 


. Bick, E. M. Fibrosarcoma of the extremities. Ann. 


Surg., 101: 759-765, 1935. 


. Brooks, B. and Lenman, E. The bone changes 


in Recklinghausen’s neurofibromatosis. Surg. 
Gynec. ¢” Obst., 38: 587-595, 1924. 


. CHaracueE, H. Neurogenic sarcoma. Am. J. Surg., 


41: 275-280, 1938. 


. Coun, I. Epithelial neoplasms of peripheral and 


cranial nerves. Report of 3 cases. Review of the 
literature. Arch. Surg., 17: 117-160, 1928. 


. Cut er, E. C. and Gross, R. E. Surgical treatment 


of tumors of the peripheral nerves. Ann. Surg., 
104: 436-452, 1936. 


. Cuter, E. C. and Gross, R. E. Neurofibroma and 


neurofibrosarcoma of peripheral nerves. Arch. 
Surg., 33: 733-779, 1936. 


. DeSanto, D. A. and Burcess, E. Primary and 


secondary neurilemoma of bone. Surg., Gynec. 
er Obst., 71: 454-461, 1940. 


. Enrucu, H. E. and Martin, H. Schwannomas 


(neurilemomas) in the head and neck. Surg., 
Gynec. &* Obst., 76: 577-583, 1943- 


. Ewinc, James. Neoplastic Diseases, 4th ed. 


Philadelphia, 1940. W. B. Saunders Co. 
Foot, N. C. Peripheral neurogenic tumor. Am. J. 
Clin. Path., 6: 1-21, 1936. 


. Foot, N. C. Histology of tumors of the peripheral 


nerves. Arch. Patb., 30: 772-808, 1940. 


. Foraker, G. G. Glandlike elements in a peripheral 


neurosarcoma. Cancer, 1: 286-293, 1948. 


. Garre, C. Uber sekundir maligne Neurome. 


Beitr. z. klin. Chir., 9: 465-495, 1892. 


. Gay. Quoted by Geschickter, C. F. Am. J. Cancer, 


25: 377-410, 1935. 


. GESCHICKTER, C. F. Tumors of the peripheral 


nerves. Am. J. Cancer, 25: 377-410, 1935. 


. Grotu, K. E. Kongenitale, teilweise maligne 


Geschwultsbildung in Nervus ischiadicus mit 
ausschliessenden Elephantiasis. Arch. path. et 
microbiol. Scandinav. 11: 44-90, 1934. 

Harrison, R. G. Neuroblast versus sheath cell in 
the development of peripheral nerves. J. Comp. 
Neurol., 37: 123-194, 1924-25. 

Hoso1, K. Multiple neurofibromatosis (von Reck- 
linghausen’s disease) with special reference to 
malignant transformation. Arch. Surg., 22: 258- 
281, 1931. 

INGEBRIGSTEN, H. A contribution to the biology of 
peripheral nerves in transplantation. J. Exper. 
Med., 23: 251-264, 1916. 


Jones, R., Jr. and Hart, D. A discussion of 


multiple neurofibromatosis (von Recklinghau- 
sen’s disease). Tr. Am. S. A., 57: 465-486, 1939. 
LaNGForp, J. A. and Conn, I. Ependymal neo- 
plasm of the median nerve. South. M. J., 20: 
273-278, 1927. 
Lewis, D. and Hart, D. Tumors of peripheral 
nerves. Ann. Surg., 92: 961-983, 1930. 


American Journal of Surgery 


3 
| 
a 
2 
By 
7 
| 
| 
Il. 
: bie 
| 
ree 
q 
q 
= 
4 


24. Masson, P. Experimental and spontaneous schwan- 
nomas (peripheral gliomas). Am. J. Path., 8: 
367-416, 1932. 

25. Masson, P. and Martin, J. F. Rhabdomyomes des 
nerfs. Bull. Assoc. franc. p. l'étude du cancer, 27: 
751-767, 1938. 

26. MeyYerpinG, H. W., Bropers, A. C. and Harp- 
GRAVE, R. L. Clinical aspects of fibrosarcoma of 
the soft tissues of the extremities. Surg., Gynec. 
Obst., 62: 1010-1019, 1936. 

27. Murray, M. R. and Stout, A. P. Demonstration 
of the formation of reticulin by schwannian 
tumor cells in vitro. Am. J. Path., 18: 585-594, 
1942. 

28. Murray, M. R. and Strout, A. P. Characteristics 
of human schwann cells in vitro. Anat. Rec., 84: 
275-293, 1942. 

29. Murray, M. R., Strout, A. P. and Brab.ey, C. F. 
Schwann cells versus fibroblast as the origin of 
the specific nerve sheath tumor. Am. J. Path., 16: 
41-60, 1940. 

30. Naceotre, J. Sheaths of the peripheral nerves. 
In: Penfield, W. Cytology and Cellular Pathology 
of the Nervous System, vol. 1, p. 191. New 
York, 1932. Paul B. Hoeber, Inc. 

31. PeENFiELD, W. The encapsulated tumors of the 
nervous system. Surg., Gynec. ¢* Obst., 45: 178- 
188, 1927. 

32. PENFIELD, W. Tumors of the nerve sheaths. Rev. 
neurol., 2: 509, 1931. 

33. PENFIELD, W. Tumors of the sheaths of the nervous 
system. Arch. Neurol. e Psychiat., 27: 1298- 
1309, 1932. 

34. Quick, D. and Cuter, M. Neurogenic sarcoma. 
A clinical and pathological study. Ann. Surg., 
86: 810-829, 1927. 

35. Ransom, H. K. and Kay, E. B. Abdominal neo- 
plasms of neurogenic origin. Ann. Surg., 112: 
700-746, 1940. 

36. SHarpE, J. C. and Youne, R. H. Recklinghausen’s 
neurofibromatosis; clinical manifestations in 31 
cases. Arch. Int. Med., 59: 299-328, 1937. 


Vieta, Pack—Neurilemomas of Peripheral Nerves 


431 


37. STEWART, F. W. and Copetanp, M. M. Neuro- 
genic sarcoma. Am. J. Cancer, 15: 1235-1320, 
1931. 

38. Stone, L. S. Experiments on the development of 
the cranial ganglion and the lateral-line sense 
organs in Amblystoma. Anat. Rec., 21: 85-86, 
1921. 

39. Stone, L. S. Experiments showing the role of mi- 
grating neural crest (mesectoderm) in the 
formation of head, skeleton and loose connective 
tissue in Rana Palustris. Arch . f. Entwcklngs- 
mechn. d. Organ., 118: 40-77, 1927. 

40. Stout, A. P. Peripheral manifestations of the 
specific nerve sheath tumor (neurilemoma). 
Am. J. Cancer, 24: 751-796, 1935. 

41. Stout, A. P. The malignant tumors of the pe- 
ripheral nerves. Am. J. Cancer, 25: 1-36, 1935. 

42. Stout, A. P. Discussion. Ann. Surg., 114: 1117, 
1941. 

43. Stout, A. P. Discussion. New England J. Med., 225: 
314, 1941. 

44. Stout, A. P. Neurofibroma and neurilemoma. 
Clin. Proc., 5: 1-12, 1946. 

45. Strout, A. P. Fibrosarcoma, the malignant tumor 
of the fibroblasts. Cancer, 1: 30-63, 1948. 

46. Strout, A. P., LampLaw, G. F. and HAAGENSEN, 
C. D. Tumors of peripheral nerves. Proc. A. 
Research Nerv. and Ment. Dis., (1935) 16: 417- 
439, 1937. 

47. THompson, J. V. Mediastinal tumors and cysts. 
Internat. Abstr. Surg., 84: 195-221, 1947. 

48. TrRuEBLOoD, D. V. Neurogenic sarcoma. Surg., 
Gynec. ¢” Obst., 72: 363-371, 1941. 

49. UHLMANN, E. and Grossman, A. von Reckling- 
hausen’s neurofibromatosis with bone manifesta- 
tions. Ann. Int. Med., 14: 225-241, 1940. 

50. WARREN, S. and Sommer, G. N. J., Jr. Fibrosar- 
coma of the soft parts with special reference to 
recurrence and metastasis. Arch. Surg., 33: 425- 
450, 1936. 

51. Witson, H. Extraskeletal ossifying tumors. Ann. 
Surg., 13: 95-112, 1941. 


October, 1951 


, 
} 
4 
‘ 
» 
~ 
|. 
ra ad 
= 
pay 
A 
ay.) 3 
at 
: 
4 
f 


DIAGNOSIS AND MANAGEMENT OF ECTOPIC 
PREGNANCY 


Epwarp N. BooxkrajIAN, M.D. AND CHARLES LUTHER, M.D. 


Jersey City, New Jersey 
Aer the abdominal emergencies ob- 


served in gynecology ectopic pregnancy 

is outstanding in importance not only 
from the standpoint of frequency but also 
because of the dire consequences when unrecog- 
nized or mismanaged. 

The disease entity resulting from implanta- 
tion of the fertilized ovum on tissue other than 
the endometrium lining the uterine cavity was 
described as early as the sixteenth century. 
During the twentieth century and especially 
during the last decade the literature on the sub- 
ject has been voluminous. Nevertheless, there 
still remains a definite divergence of opinion as 
to proper management. 

Furthermore, a necessary prerequisite for 
proper therapy is a high degree of diagnostic 
accuracy. Diagnosis is difficult because few 
individuals have the opportunity to see a 
sufficient volume of cases to develop a knowl- 
edge of the various clinical pictures which 
present themselves. The dramatic picture follow- 
ing an acute rupture with extensive intraperi- 
toneal hemorrhage stressed by most textbooks 
and many papers on the subject is so typical 
that it rarely presents a diagnostic problem 


even to the young intern. However, there are a 


large number of cases in which no such typical 
picture exists either because rupture has not 
occurred or it occurred some days or even weeks 
before the patient came under observation. Not 
infrequently the intra-abdominal bleeding re- 
curs at varying intervals with minimal amounts 
of blood loss and associated with short episodes 
of pain. These cases constitute the chronic type 
described so well by Atlee and more recently 
by Henderson and Bean. More attention must 
be directed to these obscure forms of ectopic 
gestation if the present ratio of correct diag- 
noses is to be increased. 

Because of the foregoing facts this study was 
undertaken. The statistics presented represent 
125 consecutive cases of extrauterine pregnancy 
treated on the gynecologic wards of the Jersey 
City Medical Center during the ten-year period 
1940 to 1950. 
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Age. Inspection of Table 1 reveals that the 
youngest case in this series was nineteen years 
of age and the eldest forty-four. The highest 
incidence was found in the twenty-five through 
twenty-nine age range, this group comprising 
36 per cent of the cases. 


TABLE I 
AGE INCIDENCE 
No. of Cases Age Groups 
27 19 to 24 
45 25 to 29 
30 30 to 34 
19 35 to 39 
4 40 to 44 


In a larger series reported by Beacham and 
his co-workers the greatest incidence for the 
Negro group occurred between the years 
twenty-one and thirty and in the white group 
the majority were in the twenty-six through 
thirty-five age range. Their youngest patient 
was fifteen years of age and the eldest forty- 
eight. It is apparent that the diagnosis of 
ectopic pregnancy must be considered at any 
time during the child-bearing age. 


TABLE 

NUMBER OF PREVIOUS PREGNANCIES 
No. of Cases Gravida 

27 

31 I 

27 2 

17 3 

10 4 

5 5 

6 6 

I 

I 8 


Previous Pregnancies. In compiling the rela- 
tive fertility of the 125 cases comprising this 
report Table 11 indicates that twenty-seven 
(21.5 per cent) had not been previously preg- 
nant and ninety-eight»had had one or more 
children. It is worthy of note that among the 
multigravida there were five quintigravidas, 
Six sextigravidas, one septigravida and one 
octigravida. The conclusion is unmistakable 
that ectopic gestation can occur in the highly 
fertile female. 
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Eight of the patients had undergone lap- 
arotomy for proved previous ectopic preg- 
nancy, an incidence of 6.4 per cent. This ratio 
is appreciably higher than the 3.6 per cent 
among 1,608 cases reported by Smith and the 
3.4 per cent among 381 cases reported by the 
Beacham group. 

Among our eight repeat ectopic gestations 
the shortest interval between the first and 
second episode was eight months and the 
longest was sixteen years. 

The data regarding the duration of previous 
sterility is of especial interest since it is widely 
accepted that ectopic gestation is frequently 
preceded by a long period of involuntary in- 
fertility. The shortest period of previous infer- 
tility was four months, the longest interval 
twenty years. Eight of the patients had been 
delivered of a child less than one year before 
coming under observation for extrauterine 
pregnancy. Another eight cases had borne a 
child less than two years previously and seven 
had had an offspring within three years. A 
total of forty-four cases (35.2 per cent) exhib- 
ited a previous period of sterility of five years 
or less while only twelve cases (9.6 per cent) 
presented a history of previous sterility of ten 
years or longer. 

It is apparent that in this series a long period 
of previous barrenness is not an outstanding 
finding and its absence should not be permitted 
to mislead the clinician. Its presence, however, 
should arouse in the mind of the physician a 
suspicion that ectopic pregnancy may be 
responsible for the clinical picture under 
consideration. 

Schauffler, Whitacre and Bryan, and Siegler 
in separate communications have reported a 
high incidence of previous pelvic inflammatory 
disease and previous pelvic surgery as factors in 
the causation of ectopic pregnancy. 

Thirty-four cases in this series gave a reliable 
history of previous pelvic inflammatory disease 
and thirteen had been subjected to a previous 
pelvic laparotomy, a combined incidence of 
37.6 per cent. While this is significant, it falls 
far short of the seventy-eight per cent in 127 
cases reported by Siegler. 

Symptomatology. It has long been recog- 
nized that one of the chief assets in the diag- 
nosis of ectopic pregnancy is a carefully taken 
history. We have further seen the value of 
taking a detailed history by the consultating 
physician directly from the patient rather than 
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depend on the findings of the family physician 
or the house staff. This is not meant to infer 
incompetence on the part of the former but 
rather to emphasize that not infrequently a 
significant point will be uncovered which will 
direct the examiner’s attention to the fact that 


TABLE Ill 
SYMPTOMATOLOGY 


No. of Cases 
Abdominal pain 


Previous to rupture 
At time of rupture 
Shoulder pain 
Rectal pain 
Delay in menses 
Abnormal bleeding 
Spotting 
Menorrhagia 
Fainting or syncope 
Morning nausea 


ectopic pregnancy may be responsible for the 
clinical picture under consideration. 

The most frequent subjective symptom in 
this series was pain. Table 111 reveals that 123 
cases presented this as a chief complaint, an 
incidence of 98.4 per cent. The character of the 
pain varied considerably. This variation was 
apparent in respect to its intensity, its continu- 
ous or intermittent nature, its primary site and 
its referred site. The chief factors producing 
this variation were the ruptured or unruptured 
status of the tube, the amount of bleeding and 
the pain threshold of the individual. 

Forty-seven patients complained of pain 
previous to the time of major rupture. This was 
described in a majority of the cases as mild in 
intensity, intermittent in nature and localized 
either to the right or left lower quadrant. 
Brady’s interpretation that this pain is due to 
the distention of the tube by the growing ovum 
is feasible. There is probably an added factor in 
some cases. Litzenberg has drawn attention to 
the occurrence of intratubal hemorrhage with- 
out rupture of the tube. Since hematosalpinx 
is not a rare finding at operation, it is reason- 
able to believe that it is at times an additional 
factor in the production of pain encountered 
before tubal rupture. 

Not infrequently an episode was described 
as more severe in intensity with generalized 
lower abdominal pain requiring bed rest for a 
few or more hours. These were interpreted as 
evidence of previous mild rupture with minimal 
amounts of intra-abdominal hemorrhage. 
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Seventy-six of the patients experienced no 
appreciable pain until the advent of rupture. 
The pain occurring with a major rupture varied 
in intensity but in a majority of cases was 
classified as severe. It was generally described 
as being sudden and sharp and was usually 


TABLE Iv 
DURATION OF PAIN 


No. of Case Time Interval 
a 1 to 12 hr 
16 12 to 24 hr 
II 24 to 48 hr 
16 2to 7 days 
II Ito 2wk 
28 2to 4 wk 
7 4 to 16 wk 


localized to the right or left lower quadrant 
at its onset. Almost invariably, however, the 
pain became generalized throughout the lower 
abdomen, a fact not difficult to accept since 
it is recognized that the pain at rupture is due 
to the reaction of the pelvic peritoneum to the 
outpouring of blood into the peritoneal cavity. 
A typical characteristic of the pain associated 
with rupture in ectopic pregnancy is that the 
patient can recall the exact moment at which 
the pain began. Physical exertion need not be 
a factor although the bathroom appears to be 
a frequent site. 

In thirty-one of the cases the hemorrhage was 
apparently, of sufficient magnitude to cause 
diaphragmatic irritation and referred shoulder 
pain. Ten of the cases referred the pain to the 
region of the rectum. 

A feeling of faintness or syncope is a rather 
frequent associated symptom at the time of 
rupture, being present in fifty-one cases (40.8 
per cent). This symptom has added significance 
if it is ascertained that the patient is not usually 
subject to such attacks. 

It is important to emphasize that patients 
will rarely volunteer the information that the 
symptoms of syncope and shoulder pain are 
present, and both of these tremendously im- 
portant diagnostic signs must be extracted by 
direct questioning. This practice probably ac- 
counts for the higher incidence of these two 
symptoms in this series than generally reported. 

That ectopic gestation does not always pre- 


sent an acute picture is demonstrated by Table | 


1v which records the time interval between the 
onset of pain and the time at which the patient 
came under observation. 

Fifty cases (40 per cent) presented a history 
of having pain of less than twenty-four hours’ 


duration. Another eleven had experienced pain 
for a period of twenty-four to forty-eight hours. 
However, the remaining sixty-two cases (49.6 
per cent) came under observation from two 
days to sixteen weeks after the onset of pain. 
Abnormal vaginal bleeding was the second 


TABLE Vv 
PHYSICAL FINDINGS 
No. of Cases 
Abdominal tenderness................. 114 
Rebound tenderness................... 55 
Abdominal distention.................. 33 
Abdominal rigidity.................... 18 
Adnexal tenderness.................... 99 
Palpable adnexal mass................. 57 
Pain on motion of the cervix........... 70 
44 
21 
55 
Uterine enlargement................... 49 
20 
Palpable abdominal mass.............. 4 


most frequently recorded symptom, ninety-two 
cases presenting this as a chief complaint, an 
incidence of 73.6 per cent. In seventy-nine of 
the cases the bleeding was described as an 
irregular spotting, the amount of blood loss . 
varying but not exceeding the normal men- 
strual flow. In the remaining thirteen patients, 
however, the bleeding was profuse, even flood- 
ing, and was classified as a menorrhagia. 

Since a delay in menstruation is the symptom 
that is most likely to direct the physician’s 
attentions to the possible existence of preg- 
nancy, it is reassuring to find that eighty-five 
patients in this series had experienced such a 
delay. While the duration of the extended 
amenorrhea beyond the expected day of menses 
varied from a few days to four weeks or more, 
the most frequent period of delay was two to 
three weeks. 

Morning nausea and vomiting characteristic 
of early pregnancy was recorded as present in 
only sixteen cases. 

Positive Physical Findings. Table v reveals 
that abdominal tenderness was the most fre- 
quently occurring physical finding, only eleven 
cases failing to exhibit this sign at examination. 
In fifty-five of these cases there was sufficient 
peritoneal irritation to cause rebound tender- 
ness of the lower abdomen. 

Adnexal tenderness was found at pelvic ex- 
amination in ninety-nine cases and in fifty- 
seven of these there was an associated palpable 
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adnexal mass. The soft, movable, sausage- 
shaped mass described by the older writers as 
typical of tubal gestation was an infrequent 
finding. Perforation and hemorrhage had 
caused a majority of the palpable masses to 
become fixed, indurated and irregular in con- 
tour. In four cases the mass had reached such 
proportions that it was palpable abdominally. 

Although pain on motion of the cervix is a 
fairly prominent finding, being present in 
fifty-five cases, it is of little diagnostic sig- 
nificance because it is so commonly found in 
other pelvic disorders. 

The shock syndrome characterized by pallor, 
cold clammy extremities, a rapid thready pulse 
and a falling blood pressure was recorded in 
forty-four cases. Its presence is indicative of a 
sudden, large and recent hemorrhage with 
which the normal compensatory mechanism is 
unable to cope or recurring lesser hemorrhages, 
the final episode resulting in a total blood loss 
beyond the compensatory efforts of the body. 

Flank dullness was a relatively infrequent 
physical finding but it is well to point out that 
its presence is of great diagnostic value. 

Objective signs of pregnancy such as sof- 
tening and enlargement of the corpus uteri, 
cervical softening and breast signs were found 
with a sufficient degree of frequency to be of 
real value in arriving at a proper diagnosis. 

Cullen’s sign consisting of a bluish discolora- 
tion around the umbilicus and always indica- 
tive of intraperitoneal hemorrhage was found 
in two cases. 


DIAGNOSTIC PROCEDURES 


The atypical form of ectopic gestation usu- 
ally presents a formidable diagnostic problem 
and every available clinical and laboratory 
diagnostic aid must be utilized in an attempt 
to arrive at a correct diagnosis. 

The red blood count is frequently the 
motivating factor in directing the clinician’s 
thoughts to the probable existence of tubal 
pregnancy. A degree of anemia more severe 
than can be accounted for by external blood 
loss is presumptive evidence of concealed intra- 
peritoneal hemorrhage. In this series red blood 
cell counts of between one and two million 
were found in three cases and counts of between 
two and three million were recorded in fifty-two 
cases. Equivalent hemoglobin values were the 
rule. 
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A leukocytosis was found to be a rather 
prominent accompanying feature, its incidence 
being 70.1 per cent. In forty-eight cases the 
white cell count was between 9,000 and 14,900. 
In an additional twenty-three cases the count 
was between 15,000 and 19,900 and in eighteen 
cases the leukocyte count was above 20,000, 
the highest recorded count being 37,000. 

A pyrexia of any large extent was conspicu- 
ously absent. In a great majority of cases (85.6 
per cent) the preoperative rectal temperature 
was less than 100°F. In only eighteen cases was 
the temperature rise above 100°F., ranging be- 
tween 100° and 101° in sixteen patients and 
between 101° and 102° in the remaining two. 

As might be expected low blood pressure was 
a relatively frequent finding, 53.6 per cent 
presenting a systolic pressure below 100 mm. 
of mercury. In twenty-eight cases the systolic 
blood pressure was recorded between 80 and 
100, in twenty-three cases between 60 and 80, 
in nine between 40 and 60, in two between 30 
and 40 and in five cases it was recorded as 0. 

A Friedman test for pregnancy was used in 
thirty-one cases. In twenty-three of these the 
result was positive and in eight negative, a 
ratio of almost 3 to 1. It is apparent that this 
biologic test is a valuable diagnostic aid in the 
non-urgent case. 

Since it is generally recognized that func- 
tional chorionic tissue is a prerequisite to a 
positive Friedman test, an attempt was made 
to correlate our findings with the duration of 
symptoms. The duration of previous symptom- 
atology did not appear to have any constant 
influence on the result. For example, one pa- 
tient whose symptoms had existed for forty- 
seven days had a positive Friedman test 
whereas a patient whose symptoms were only 
of three days’ duration had a negative result. 

Decidual tissue either in the form of casts or 
fragments and proved by histologic study was 
found in ten cases. The presence of such tissue 
unaccompanied with chorionic villi must be 
considered strong evidence in the support of 
the existence of an extrauterine gestation. 
Novak has stated that expulsion of a decidual 
cast in cases of tubal pregnancy signifies the 
death of the embryo but a considerable inter- 
val, often several days, may elapse before the 
cast is thrown off. How long after embryonic 
death the Friedman test remains positive is a 
matter for conjecture, but it is of interest that 
in one of our cases the Friedman test was 
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positive from a urine specimen obtained two 
days after expulsion of a decidual cast. 

Much has been written about the value of 
sedimentation rates as an aid in diagnosis. In 
our experience the presence of a rapid sedimen- 


TABLE VI 
PREOPERATIVE DIAGNOSIS 
No. of Cases 

Ectopic 152 
Pelvic inflammatory disease............ 5 
3 

I 


tation time did not prove to be an important 
factor in arriving at a positive diagnosis. 

While hematocrit determinations are of dis- 
tinct value in determining the extent of blood 
loss, it is our belief that a rapid and reliable 
method of determining blood volume will prove 
the only solution to a true evaluation of the 
amount of blood needed to restore equilibrium. 

Aspiration of the pouch of Douglas to deter- 
mine whether there is free blood in the pelvis 
may establish the diagnosis. This simple but 
effective procedure has proved of especial value 
in the very acute case when time is such an 
important factor. 


DIAGNOSIS 


In order to establish a true evaluation of our 
diagnostic accuracy all cases bearing either a 
preoperative or a postoperative diagnosis of 
ectopic gestation were considered. A total of 
162 such cases were tabulated. Table vi records 
the provisional preoperative diagnosis for which 
the patients were subjected to surgery. 

In 152 cases the diagnosis made preopera- 
tively was ectopic pregnancy and in 115 of 
these the diagnosis was established as correct 
at operation. In the remaining ten proved 
cases ectopic pregnancy was not suspected, 
pelvic inflammatory disease being the chief 
source of error. In the three cases diagnosed as 
fibromyoma fibroids were present in addition to 
ectopic pregnancy. 

Table vir depicts the breakdown of diag- 
noses as established after operation. In the 
thirty-seven cases in which other conditions 
were found, nineteen were pelvic inflammatory 
disease. Intrauterine pregnancy with compli- 
cating features were responsible for six incorrect 
diagnoses. In the remaining twelve cases condi- 
tions associated with intraperitoneal hemor- 
rhage were the chief source of error. 
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Our diagnostic accuracy of 70.9 per cent com- 
pares favorably with most reports in which 
similar methods of evaluation have been used. 
Marchetti, Kuder and Kuder report a series in 
which the condition was correctly diagnosed in 


TABLE VII 

POSTOPERATIVE DIAGNOSIS 

No. of Cases 

Ectopic 
Pelvic inflammatory disease............ 
Intrauterine pregnancy with bleeding. . . . 
Hemorrhagic paralutein cyst........... 
Ovarian cyst with torsion.............. 
Ruptured graafian follicle with bleeding. . 
Functional bleeding................... 
Intestinal obstruction.................. 


124 of 141 proved cases but was thought to be 
present in 219, resulting in a diagnostic 
accuracy of 56.6 per cent. 


TREATMENT 


Once the diagnosis of ectopic pregnancy has 
been established the indication for immediate 
operation is clear. Not infrequently the indica- 
tion for operation is compelling when the diag- 
nosis, although not positive, is highly presump- 
tive. In the suspected case in which the findings 
are not sufficient to warrant laparotomy im- 
mediate hospitalization should be advised and 
properly typed and cross-matched blood made 
available while further observation and diag- 
nostic studies are made. 

Although ruptured ectopic cyesis is an oper- 
ative emergency, we believe a primary prin- 
ciple in proper management is the adequate 
preoperative treatment of shock. We are in 
accord with the viewpoints of Schauffler and 
Falls that restoration of blood and establish- 
ment of at least partial equilibrium are preopera- 
tive necessities when the patient is in shock 
or near shock levels. Pratt, Brady and Jarcho 
are among those who advocate that blood 
should be withheld until bleeding is controlled 
at operation. Pratt states that no attempt 
should be made to raise the patient’s blood 
pressure to normal as this will only provoke 
further hemorrhage, but enough fluids should 
be given preoperatively to keep the systolic 
blood pressure between 80 and 100 mm. of 
mercury. With this school of thought we heart- 
ily disagree. There is no evidence to indicate 
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that increasing the blood pressure with trans- 
fusion will necessarily result in renewed hemor- 
rhage. It is our custom to give blood preopera- 
tively to every patient who presents signs 
indicative of moderate or severe blood loss. The 


TABLE VIII 
OPERATIVE FINDINGS 
No. of Cases 
7 
62 


fact that such patients almost invariably show 
improvement in their shock level, as well as 
the fact that it is not uncommon to find an 
absence of active bleeding at operation, lends 
weight to the rationale of such therapy. A 
sufficient volume of blood is used to bring the 
systolic pressure level to at least 100 mm. of 
mercury and preferably higher. If we have 
erred in this regard, it has been in the direction 
of using too little blood rather than too much. 
Shock resulting from hemorrhage can be com- 
bated most effectively by replacement with 
whole blood. Infusions and plasma are at best 
poor substitutes and serve only as a temporary 
medium of therapy until blood properly typed, 
cross-matched and with proper Rh determina- 
tion becomes available. 

In this series sixty patients were given blood 
preoperatively and seventy-eight patients were 
given transfusions during operation. To those 
given blood preoperatively the average amount 
given was goo cc. The average amount of blood 
used during operation was 670 cc. 

Table vit reveals that 109 of the cases were 
found ruptured at operation. Of these 107 were 
of the isthmic or ampullary variety and only 
two were of the uncommon interstitial type. 
In all of the nine unruptured cases the preg- 
nancy was situated either in the isthmus or the 
ampulla of the fallopian tube. In the remaining 
seven cases a tubal abortion was found at 
operation. The right salpinx was the site of 
gestation in sixty-two cases, the left in sixty- 
three. No instance of twin tubal pregnancy was 
found although the opposite tube and ovary 
were inspected routinely. 

At laparotomy in eighty-eight of the cases a 
unilateral salpingectomy was performed. An 
additional thirty-two cases were subjected to a 
unilateral salpingo-oophorectomy. The major- 
ity of these were of the so-called chronic type 
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in which the pathologic disorder found made it 
impossible to salvage the ovary on the involved 
side. Hysterectomy was done in three cases 
because of the presence of fibromyoma of the 
uterus in association with ectopic pregnancy. 


TABLE Ix 
OPERATIVE PROCEDURES 
No. of Cases 


Salpingo-oophorectomy................. 32 
3 
Resection of 6 
Dermoid I 


_In the two cases of interstitial cyesis a cornual 


resection was performed. 

The paucity of additional operative pro- 
cedures as shown in Table 1x is indicative of 
our belief in regard to multiple operations on a 
woman who has a ruptured ectopic gestation. 
It is poor surgical judgment to subject a 
patient who is close to shock level to any addi- 
tional operative procedure. Only occasionally 
do the findings justify a change in this policy. 

The majority of the patients were given in- 
halation anesthesia. Cyclopropane alone or 
combined with ether, curare or nitrous oxide 
were the agents used. In a smaller number 
spinal anesthesia was administered, novocain, 
pontocaine or a combination of both being 
used. The type of anesthesia selected was de- 
termined by the anesthetist after careful 
evaluation of the condition of the patient. 

The one death in this series occurred during 
operation. It is worthy of note that this patient 
was given intravenous fluids preoperatively but 
blood was withheld until the time of operation. 
She was given a spinal anesthetic. It is our 
belief that the inadequate management of 
shock preoperatively and the choice of anes- 
thesia were contributing factors in this fatality. 
No other deaths occurred from ectopic gesta- 
tion with or without surgery during the period 
this report represents. The mortality of 0.8 per 
cent compares favorably with all recent re- 
ports, whether large or small. 

The factors contributing to this low mortal- 
ity were the adequate treatment of shock with 
blood before operation, the establishment of a 
hospital blood bank making blood readily avail- 
able, good anesthesia and the paucity of 
multiple operations. 
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SUMMARY AND CONCLUSIONS 


One hundred twenty-five cases of proved 
ectopic pregnancy have been managed on the 
Gynecological Service of the Medical Center in 
Jersey City between 1940 and 1950. 

The highest incidence was found in the age 
range from twenty-four through thirty-two, 
this group comprising 58 per cent of the cases. 

Only 21.5 per cent of the patients had not 
been previously pregnant. A high degree of 
fertility in the remaining group was not 
uncommon. 

Of the patients, 6.4 per cent had undergone 
laparotomy for proved previous extrauterine 
gestation. | 

A long period of previous sterility was not an 
outstanding finding. 

Abdominal pain, abnormal vaginal bleeding 
and delayed menses form a triumvirate of 
symptoms that were present in a great majority 
of cases. 

Shoulder pain and syncope are important 
diagnostic signs and their presence must fre- 
quently be ascertained by direct questioning. 

The atypical type of ectopic pregnancy pre- 
sents a formidable diagnostic problem and 
a carefully taken history with a thorough 
physical examination is essential for correct 
diagnosis. 

The red blood count, white blood count, 
_ Friedman test for pregnancy, aspiration of the 

cul-de-sac and the presence of decidual tissue 
are important diagnostic aids. 

The suspected case of ectopic cyesis should 
be hospitalized and compatible blood made 
available while further observation and tests 
either confirm or rule out the diagnosis. 
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Factors contributing to the low mortality 
rate were’ the adequate treatment of shock 
with blood before operation, the establishment 
of a hospital blood bank making blood readily 
available, good anesthesia and the paucity of 
multiple operations. 
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PARATHYROID ADENOMA 


Criaupe C. BLACKWELL, M.D. 
Birmingham, Alabama 


parathyroid adenoma by Mandl in 1925 

aroused widespread clinical interest in 
hyperparathyroidism. In 1880 Sandstrom first 
described and named the parathyroid glands 
and Askanazy in 1904 was the first to associate 
skeletal lesions with the finding of a parathy- 
roid tumor. Although hyperparathyroidism is 
of relatively rare occurrence, its recognition is 
of the utmost importance since the variety of 
sequelae which often follow in its wake may 
lead to serious disability or death. 

The distinct clinical entity of hyperparathy- 
roidism has been divided into two types, pri- 
mary and secondary.! Primary hyperparathy- 
roidism signifies a state in which the production 
of parathyroid hormone exceeds the need. Sec- 
ondary hyperparathyroidism signifies the con- 
dition in which the greater than normal 
production of parathyroid hormone is a com- 
pensatory response to an increased demand, 
i.e., In rickets, osteomalacia, calcium depriva- 
tion due to diet, pregnancy, lactation and 
chronic nephritis.” 

Primary hyperparathyroidism may result 
from a single adenoma, multiple adenomas, 
hypertrophy and hyperplasia of all parathy- 
roid tissue or from carcinoma of one of the 
parathyroids. In this connection through 1946 
sixty-three patients with proved hyperparathy- 
roidism had been observed at the Mayo Clinic.* 
In fifty-nine of the sixty-three cases adenomas 
were found; diffuse primary hyperplasia was 
present in the remaining four cases. In forty- 
four of the first fifty cases of hyperparathy- 
roidism at the Massachusetts General Hospital‘ 
parathyroid | adenomas were responsible; the 
remaining six cases were the result of diffuse 
hypertrophy and hyperplasia. 

Embryologic and Anatomic Features. The 
parathyroid glands are derived from the third 
and fourth pairs of pharyngeal pouches.’ Each 
of the inferior parathyroid glands, developing 
as it does from the dorsal aspect of the third 
pharyngeal pouch, is known as parathyroid 
gland 111. The anlage of the inferior parathyroid 
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gland arises in close association with the thymic 
primordium and migrates caudally, attached to 
the young thymus and lateral to the developing 
superior parathyroid and thyroid glands. Its 
descent usually terminates near the inferior 
pole of the thyroid gland although it may be 
carried with the developing thymus into the 
anterosuperior mediastinum. The surgical sig- 
nificance of the embryologic descent of the 
inferior parathyroid gland becomes apparent 
when it is realized that at operation the gland 
may be found at any level in the visceral com- 
partment of the cervical fascia from the upper 
border of the larynx to the anterosuperior 
mediastinum and, indeed, into the latter at 
times.* The inferior gland is usually located in 
association with the posterolateral surface of 
the thyroid lying, as a rule, adjacent to the 
inferior pole near the branches of the inferior 
thyroid artery. 

The superior parathyroid glands, originating 
from the fourth pair of pharyngeal pouches, 
are termed parathyroid glands 1v. These glands 
arise in close association with the postbranchial 
bodies which represent the lateral anlage of the 
thyroid gland. When the latter merge with the 
lateral lobes of the median thyroid primordium, 
the superior parathyroids usually become at- 
tached to the thyroid capsule. The superior 
parathyroid often is situated posteriorly and 
may lie on the pharynx or esophagus rather 
than directly upon the thyroid gland. Although 
it is commonly thought that the gland is located 
at the superior pole of the thyroid, it is most 
often found at the junction of the upper and 
middle thirds of the thyroid, located postero- 
medially in relation to the latter. This parathy- 
roid gland may be found at any point between 
the upper level of the larynx and the lower pole 
of the thyroid gland in the area limited an- 
teriorly by the deep layer of cervical fascia and 
posteriorly by the prevertebral fascia.* As a 
rule the superior parathyroid gland is more 
readily identified than the inferior due to the 
limited extent of embryologic descent of the 
superior parathyroid gland. 
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Each parathyroid gland measures 6 to 7 mm. 
by 3 to 4 mm. by 1.5 to 2 mm. and weighs 
25 to 35 mg. Although four glands are usually 
present, the number may vary from two to six 
or more. The gland is soft, having a thin cap- 
sule which contains a fine network of branching 
vessels. As a result of the inherent softness of 
the gland its shape is largely determined by 
the surrounding structures. Thus it may be 
flattened if it is molded over the surface of a 
firm structure like the thyroid; yet when the 
gland is located in loose or areolar tissue, an 
oval form is assumed. The gland varies in color 
depending upon the fat content. Prior to pu- 
berty it consists of chief cells and has a charac- 
teristic coffee-brown color. From puberty until 
the age of about forty the fat content steadily 
increases and consequently the color of the 
gland assumes a yellowish hue. The fat content 
then remains fairly constant during middle age 
and does not increase with old age. It is of 
interest that small parathyroid adenomas usu- 
ally retain most of the characteristics of the 
normal parathyroid gland whereas the larger 
adenomas are more apt to be molded or dis- 
torted by surrounding structures. 

The cell arrangement varies from large con- 
tinuous masses to anastomosing columns and 
cords. The normal principal or chief cell, which 
measures 6 to 8 microns in diameter and is 
polyhedral in shape, is poorly outlined and con- 
tains a large, rounded nucleus which constitutes 
more than one-half the cell volume. The cyto- 
plasm is usually scant. It may be so much so 
that the cell is spoken of as being vacuolated 
(exhibiting an unstained area of varying width 
about the nucleus). In cases in which complete 
vacuolization is present the term “water clear” 
or “‘wasserhelle” is used. This cell is more 
sharply outlined than the chief cell and is con- 
siderably larger measuring 10 to 15 microns in 
diameter. The nucleus eccentrically located is 
usually more hyperchromatic according to 
Castleman and Mallory who have made ex- 
tensive pathologic study of the parathyroid. 
The pale oxyphil and dark oxyphil cells are 
present at times. 


Pathology of the Parathyroid Adenoma. Cell - 


types which are normally present in the para- 
thyroid gland are also found in parathyroid 
adenomas in varying distribution.” The cells, 
as a rule, are arranged in sheets or masses 
through which a rich vascular network ramifies 
in a relatively delicate connective tissue stroma. 


However, in certain adenomas _follicle—like 
structures and cystic spaces are found but 
usually make up only a small portion of the 
tumor. The chief cell predominates with a 
varying percentage of transitional cells, pale 
and dark oxyphil cells. Castleman and Mallory*® 
regard the chief cell as the basic fundamental 
cell from which the other types are derived. 
Fairly often giant hyperchromatic nuclei are 
noted. Wasserhelle cells are present to varying 
degrees in certain parathyroid adenomas. This 
cell, as indicated, is considered a variant of the 
chief cell. From the pathologic point of view 
one of the most important considerations is the 
ability to differentiate at the time of operation 
between parathyroid adenoma and hyperplasia 
and hypertrophy® of parathyroid tissue. This 
may be readily accomplished by the use of 
frozen section technic in the hands of a quali- 
fied pathologist. In certain adenomas the pleo- 
morphism of cells, the finding of mitoses and 
invasion of the capsule are considered by a 
minority of pathologists as indications of a 
malignant character. The majority, however, 
believe that even with these findings the para- 
thyroid adenoma is essentially a benign tumor. 
Only four cases of unquestioned carcinoma of 
the parathyroid gland associated with hyper- 
parathyroidism have been reported according 
to Albright and Reifenstein.* 

Pathologic Physiology. The parathyroid ade- 
noma exerts a profound effect on the bodily 
economy as a result of the excessive produc- 
tion of parathyroid hormone. Although the 
effects of this increased secretion are well 
known, the mode of action is debated.® In this 
connection two schools of thought prevail. 
Collip advocates direct action of the hormone 
upon the bone structure, with resultant dis- 
solution of bone and secondary changes in the 
electrolyte pattern. On the other hand, Albright 
believes the primary action of the hormone is 
upon the electrolytes in the fluids of the body 
and any bone changes which may follow are 
actually secondary to the chemical alteration. 
As a result of this action the following changes 
occur in the sequence given: hyperphospha- 
turia, hypophosphatemia, hypercalcemia and 
hypercalciuria. On the other hand, in hypo- 
parathyroidism these four cardinal metabolic 
changes occur: (1) there is a decrease first in 
the phosphorus excreted in the urine; (2) the 
serum phosphorus is elevated; (3) the level of 
serum calcium falls; (4) there is a decrease in 
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the excretion of the calcium in the urine. All 
degrees of hyperparathyroidism may be ob- 
served and the milder the degree the less the 
abnormal chemical findings in the blood. From 
a clinical point of view, however, mild hyper- 
parathyroidism may result in great disability 
or death; hence the early recognition of this 
abnormal state is important. 

Clinical Considerations. Although adenomas 
have been removed from patients aged fourteen 
to seventy-seven years, the disorder is most 
commonly encountered between the ages of 
thirty and sixty years. It is found more often 
in females than in males and statistical reviews 
reveal that the average duration of symptoms 
prior to discovery of the adenoma ranges from 
five to seven years, evidence of the rather in- 
sidious onset and course of the disorder. 

Symptoms due to hyperparathyroidism are 
logically divided into the following groups: 
(1) those referable to the skeletal system; 
(2) those referable to the urinary tract; (3) those 
referable to hypercalcemia per se. 

It should be remembered that even in some 
cases of severe hyperparathyroidism there is no 
evidence of bone disease. In hyperparathyroid- 
ism the bone disease when present is the result 
of increased absorption rather than decreased 
formation of bone. The increased metaplasia of 
bone is reflected by a rise in the serum alkaline 
phosphatase. Skeletal decalcification of all de- 
grees may be encountered."":'! Most commonly 
von Recklinghausen’s disease of bone (osteitis 
fibrosa cystica) occurs in which cysts and tu- 
mors of variable size are superimposed upon 
generalized skeletal decalcification. Skeletal in- 
volvement may take the form of diffuse osteo- 
porosis. The osteoclastoma (benign giant cell 
tumor) proved by biopsy may be the first evi- 
dence of hyperparathyroidism. This tumor 
when located in the jaw is called an epulis 
but not every epulis is due to hyperparathy- 
roidism. All types of bone deformities may be 
encountered including spontaneous fractures, 
collapse of the vertebral bodies and bending of 
the long bones. In a review of sixty-three cases 
at the Mayo Clinic by Black* generalized os- 
teitis fibrosa cystica was found in approxi- 
mately 40 per cent of the cases. Urinary lithia- 
sis, on the other hand, was found in more than 
70 per cent of the cases. 

In recent years the importance of urinary 
complications in hyperparathyroidism has been 
widely recognized.!?-'* Increased excretion of 
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calcium and phosphorus usually results in 
symptoms of polyuria and polydipsia which at 
times have resulted in a mistaken diagnosis of 
diabetes insipidus. Due to hypercalciuria and 
hyperphosphaturia the danger of formation of 
urinary calculi is ever present. Deposition of 
calctum may take the form of nephrolithiasis 
or nephrocalcinosis, with resultant varying de- 
grees of renal insufficiency. 

Hypercalcemia per se is manifested by such 
symptoms as general malaise, asthenia and 
vague muscular pains and aches which are 
associated with a decrease in neuromuscular 
excitability. This is just the reverse of the in- 
creased neuromuscular excitability occurring in 
hypocalcemia (such as that occurring in para- 
thyroid tetany). The serum calcium level may 
rise as high as 18 mg. per cent. The normal 
serum calcium value is 9 to 11 mg. per 100 cc. 
and the normal phosphorus level is 3.2 mg. + 
0.5 mg. In addition to the aforementioned 
symptoms others of a non-specific nature such 
as anorexia, indigestion, constipation and nau- 
sea and vomiting are often present. 

Although the usual case of hyperparathy- 
roidism runs a rather chronic course, acute 
attacks may occur.” This state, referred to as 
hyper-hyperparathyroidism, presents a clinical 
picture which closely parallels that resulting 
from acute parathyroid intoxication in the ex- 
perimental animal. The train of events is as 
follows: a rapidly increasing serum calcium 
level, inspissation of the blood, failure of uri- 
nary phosphate excretion, increase in the serum 
phosphorus, combined high serum calcium and 
high serum phosphorus and, finally, precipita- 
tion of calcium phosphates into the tissues and 
chemical death, as outlined by Albright."* In 
rare instances acute parathyroid intoxication 
may occur spontaneously. More often improper 
therapy (i.e., the use of a high calcium diet in a 
patient with hypercalcemia) precipitates this 
disorder. To avoid the occurrence of this acute 
state early surgery in hyperparathyroidism is 
recommended. However, once the condition has 
occurred continuous intravenous saline and a 
low calcium diet are measures of value. 

In establishing the diagnosis of hyperpara- 
thyroidism the symptoms and findings outlined 
previously should be borne in mind. Special 
blood chemistry studies including calcium, 
phosphorus and alkaline phosphatase determi- 
nations are indicated. Each patient who pre- 
sents renal lithiasis should be investigated for 
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the possibility of hyperparathyroidism. The 
Sulkowitch test has proved extremely useful in 
estimating the degree of urinary calcium excre- 
tion. The Sulkowitch reagent containing oxalic 
acid is so buffered that upon addition to urine 
the calcium in the urine is promptly precipi- 
tated as calcium oxalate producing a white 
cloud. The density of the cloud formation is 
indicative of the amount of calcium in the urine 
and thus a reflection of the calcium balance of 
the body. Normally a light cloud results. If 
there is no cloud, hypocalcemia is present (the 
serum calcium is less than 7.5 mg. per cent). 
On the other hand, if a heavy cloud occurs, the 
serum calcium is above 10.5 mg. per cent. In 
certain instances in which the serum calcium 
level is only slightly elevated or is normal it is 
advisable to perform careful determination of 
the calcium excretion in the urine.’*:° A neu- 
tral low ash calcium diet is administered and 
twenty-four-hour urine specimens collected. An 
excretion of urinary calcium of 150 mg. or 
above per day is high and suggests a negative 
calcium balance. 


TREATMENT 


The treatment of hyperparathyroidism is 
surgical.?!-*> Medical therapy produces only 
transient benefit. Although a negative calcium 
balance can be prevented and further bone 
disease arrested by the use of a high calctum 
intake, such excessive ingestion of calclum may 
precipitate parathyroid poisoning and should 
be avoided. Milk and cheese should be elimi- 
nated from the diet and fluids should be forced 
prior to operation. X-ray therapy has been 
attempted upon numerous occasions but is of 
no avail. 

Proper surgical treatment is the result of 
close cooperation of internist, pathologist and 
surgeon. The diagnosis should be without ques- 
tion before operation” for the proposal to oper- 
ate in order to make the diagnosis is fraught 
with dire consequences. Thorough familiarity 
with the embryologic and anatomic background 
of parathyroid glands is essential since the 
parathyroid adenoma may be found at any 
point over a wide area. Repeated emphasis has 
been laid upon careful, meticulous dissection in 
order to avoid blood-stained tissues. The ade- 
noma itself exhibits a wide variation in size. 
In a series reported by Norris’ the smallest 
adenoma weighed 0.4 gm. and the largest 120 
gm. Adenomas occur approximately equally on 
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the two sides of the neck but involve the in- 
ferior parathyroid gland four times more fre- 
quently than the superior parathyroid. Of the 
10 per cent of adenomas located in aberrant 
positions 30 per cent are found in the medi- 
astinum. 

The sequence of the various steps during 
cervical dissection is of little moment as long 
as some systematic plan is followed. Each para- 
thyroid should be located. The superior glands 
are usually more readily identified than the in- 
ferior. If a tumor is not found during the cervi- 
cal dissection, complete exploration of the 
posterosuperior mediastinum should be accom- 
plished. Once the tumor is located if there is 
any question as to its exact nature a small seg- 
ment should be taken for biopsy. By means of 
immediate frozen section distinction can readily 
be made between parathyroid adenoma and 
diffuse hyperplasia. In approximately 6 per 
cent of cases hyperparathyroidism will be 
found due to hyperplasia and hypertrophy of 
all the parathyroid tissue. In such instances 
subtotal excision of all but 30 to 200 mg. of 
the hyperplastic tissue is recommended. Under 
no circumstances should a normal parathyroid 
be removed. If the frozen section diagnosis con- 
firms the presence of an adenoma, total removal 
of the tumor is advocated. If a patient has very 
extensive skeletal involvement with a high 
serum alkaline phosphatase level, subtotal re- 
section of the adenoma is recommended by 
some‘ since complete correction of the hyper- 
parathyroid state will result in severe post- 
operative tetany which may be difficult if not 
impossible to control. Also, if a secondary oper- 
ation is undertaken and it is known that 
normal parathyroid glands have been sacri- 
ficed previously, subtotal resection of the ade- 
noma is advisable. 

If thorough cervical and posterosuperior medi- 
astinal exploration have failed to reveal the ade- 
noma, the wound should be closed and the 
patient’s course closely followed. If the clinical 
picture and laboratory findings remain as be- 
fore operation, reoperation will be required. 
Careful exploration of the anterior mediasti- 
num is performed through a sternal-splitting 
incision. Comprehensive reviews of the opera- 
tive technic relative to the management of para- 
thyroid adenomas are presented by Churchill” 
and Cope.” 

Hypoparathyroidism occurring during the 
immediate postoperative period is attributed 
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to hypofunction of the remaining normal para- 
thyroid glands and to the sudden shift of the 
calcium and phosphorus levels in the blood 
toward normal. Tetany when it does occur is 
usually mild and transient although it may be 
severe as in those cases with extensive decalci- 
fication of the skeleton and an associated high 
alkaline phosphatase level. In extremely severe 
cases therapy consists of continuous intrave- 
nous administration of calcium gluconate. The 
therapy for other cases will depend upon the 
degree of severity but in general the following 
procedures are recommended: The administra- 
tion of 10 cc. of a 10 per cent calcium gluconate 
solution intravenously usually affects a dra- 
matic response which, however, is transient. 
Parathyroid extract should be started and may 
be given daily as necessary. Calcium lactate is 
administered by mouth together with lactose. 
If the tetany does not promptly respond to 
these measures, dihydrotachysterol (AT-10), 
an irradiated product of ergosterol, is used. 
This is an oily solution and is given by mouth 
daily in appropriate doses. In some cases, 
especially following secondary operative pro- 
cedures, permanent tetany may ensue and cal- 
cium and AT-10 must be used indefinitely. 

The skeletal changes if present are favorably 
affected following removal of the parathyroid 
adenoma. Recalcification of the skeleton oc- 
curs, particularly in the milder cases. However, 
if marked decalcification is present with, for 
example, collapse of the vertebral bodies with 
associated nerve-root pain, the response to 
parathyroidectomy will not be as favorable. It 
is of paramount importance to recognize hyper- 
parathyroidism early in order to prevent the 
occurrence of advanced skeletal changes which 
produce such marked disability.2” Removal of 
the parathyroid adenoma halts the deposition 
of calcium salts in either the renal parenchyma 
or the renal pelvis. These changes, however, are 
for the most part irreversible. As a matter of 
fact, if extremely severe renal insufficiency is 
present, death may ensue in spite of surgery. 
Again the need for early recognition and 
prompt surgical therapy is emphasized. Marked 
improvement is noted in the symptoms associ- 
ated with the increased blood calcium per se. 
Non-specific symptoms including anorexia, con- 
stipation, nausea, vomiting, vague muscular 
aches and pains and lassitude related to the 
decreased excitability of the neuromuscular 
system are relieved. 
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CASE REPORTS 


Case 1. A twenty-five-year old soldier was 
admitted to the Urologic Section of Walter 
Reed General Hospital, Army Medical Center, 
Washington, D. C., on December 13, 1946, 
as a transfer from a nearby station hospital 
with tentative diagnoses of subacute cystitis 
and bilateral renal calcinosis. For six weeks 
previously the patient had noted increasing 
malaise, fatigue, anorexia, constipation, poly- 
dipsia and low back discomfort. Two weeks 
prior to admission severe bilateral costoverte- 
bral pain with associated hematuria appeared. 

Physical examination of the patient upon 
admission was essentially negative with the 
exception of an artificial left eye. Complete 
blood count and clotting and bleeding times 
were normal. Urine examination revealed a 
relatively fixed specific gravity, with the pres- 
ence of numerous red and white cells on high 
power field examination. Blood chemistry de- 
terminations were as follows: urea nitrogen 
7.9 mg. per cent, blood sugar 117 mg. per cent 
and blood chloride 530 mg. per cent. The serum 
phosphorus was 2.86 mg. per cent with a normal 
of 3 to 4, and the serum calcium was 14 mg. 
per cent with a normal of 10 to 12 on December 
24, 1946. A diagnosis of chronic cystitis cystica 
was made following cystoscopic study. Renal 
function studies revealed moderate impairment 
and retrograde urograms showed no evidence 
of calculi in the pelves or ureters. Scattered 
throughout the parenchyma of each kidney, 
however, was a large number of small calcific 
deposits. (Fig. 1.) Repeat calcium and phos- 
phorus determinations were as follows: calcium 
14.8 mg. per cent and phosphorus 2.94 mg. per 
cent on December 30, 1946. The patient was 
later transferred from the Urologic to the 
General Surgery Section. 

On January 29, 1947, operation was per- 
formed through a low collar type of incision 
(Fig. 2) with division of the prethyroid muscles 
on each side thus affording adequate exposure 
of the entire thyroid gland. In the region of the 
inferior pole of the right lobe of the thyroid 
situated just adjacent to the descending branch 
of the inferior thyroid artery a discrete, ovoid, 
grayish brown, slightly lobulated mass meas- 
uring 1.5 by 1 cm was found. The right recur- 
rent laryngeal nerve was identified as it lay 
dorsal to this mass. Further search revealed a 
normal right and left superior parathyroid 
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Fic. 1. Case 1. Flat plate x-ray of abdomen showing 
bilateral renal lithiasis. 


Fic. 2. Case 1. Photograph of patient two weeks after 
operation illustrating low collar type incision. 


gland. In the region normally occupied by the 
left inferior parathyroid there was a 1.5 by 1 
cm., rounded, somewhat flattened, lobulated, 
reddish brown structure lying directly over the 
left recurrent laryngeal nerve. Each of the pre- 
viously named masses was independent of the 
thyroid gland itself. A small section of the 
right-sided tumor was obtained for immediate 
pathologic study and frozen section examina- 
tion revealed a parathyroid adenoma. The en- 
tire tumor on the right was removed and seven- 
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Fic. 3. Case 1. A periphery of normal, lobulated para- 
thyroid tissue surrounds the centrally placed parathy- 
roid adenoma. X 23. (Army Institute of Pathology.) 


eighths of the left-sided tumor were resected. 
The wound was then closed in the usual manner. 

The pathologic report of the right-sided 
specimen was as follows: Grossly, the speci- 
men consisted of an irregularly bean-shaped, 
encapsulated mass measuring 1.5 by 1 by 0.4 
cm. which upon sectioning appeared somewhat 
firm and slightly nodular. Microscopically, sec- 
tions exhibited a periphery of essentially nor- 
mal, lobulated parathyroid gland. In the central 
portion two well defined, circumscribed nodules 
of closely packed cells (Fig. 3) were seen, the 
majority of which were ovoid to polygonal and 
had a vacuolated, pale eosinophilic cytoplasm 
and ovoid, finely stippled nuclei. (Fig. 4.) 
Approximately 2 per cent of the cells were 
polygonal to fusiform in shape, having a homo- 
geneous, deeply staining, esoinophilic cyto- 
plasm and small, sharply defined, oval nuclei. 
The stroma was sparse throughout the nodule 
and formed only a fine reticular network which 
was rather highly vascular. Diagnosis was ade- 
noma of the right parathyroid gland. 

The pathologic report of the left-sided speci- 
men was as follows: Grossly, the specimen con- 
sisted of a button-shaped, encapsulated mass 
measuring 1.2 by 1 by 0.3 cm. Microscopically, 
sections through the specimen showed sparsely 
scattered lymphoid tissue throughout which 
were rather prominent Hassall’s corpuscles. 
(Fig. 5.) The diagnosis was essentially normal 
thymic tissue. 

During the immediate postoperative period 
symptoms of hypoparathyroidism developed 
which were promptly corrected by the adminis- 
tration of 10 cc. of 10 per cent calcium glu- 
conate intravenously. The patient was immedi- 
ately placed on a high vitamin D intake and in 
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Fic. 4. Case 1. Note the compact grouping of the chief cells with their large hyperchromatic nuclei 
and the tendency to vacuolization. X 860. (Army Institute of Pathology.) 
Fic. 5. Same case. A section from the thymic rest found in the left side of the neck. Note the 
scattered lymphoid tissue and the prominent Hassall’s corpuscles. 315. (Army Institute of 


Pathology.) 


addition received lactose and calcium lactate 
daily. Within three days the evidence of hypo- 
parathyroidism disappeared and the previously 
mentioned measures were discontinued. Cal- 
cium and phosphorus determinations performed 
two days after operation revealed calcium, 
11.2 mg., and phosphorus, 4.28 mg., indicating 
a definite change to normal values. Repeated 
Sulkowitch tests performed on the urine showed 
normal urinary excretion. Urinalyses postopera- 
tively revealed essentially the same findings as 
the preoperative examinations. Three months 
after operation the calcium was 10.35 mg. per 
cent and the phosphorus 4.22 mg. per cent. 
Serial flat plate examinations of the abdomen 
after operation exhibited no further progres- 
sion in the nephrocalcinosis. The symptoms of 
malaise, anorexia, constipation and polydipsia 
were all relieved following operation and the 
low back discomfort was improved. 

Case ul. This twenty-six year old soldier 
was admitted to Walter Reed General Hospital 
on January 18, 1948. The patient’s past history 
revealed that he had received treatment for 
malaria and hookworm disease. During the two 
years prior to admission the patient had suf- 
fered several attacks of kidney stones, and one 
year before admission an attack resulted in a 
right nephrostomy for removal of stones. Fol- 
lowing this procedure the patient noted the 
passage of gravel in the urine upon several 
occasions. Blood chemistry studies performed 
at an overseas hospital one month before trans- 
fer to Walter Reed gave the following values: 
calctum 12.5 mg., phosphorus 2.7 mg. and 
alkaline phosphatase 5.9 mg. 
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Physical examination upon admission to 
Walter Reed was essentially normal. The pa- 
tient was placed on a diet of approximately 
124 mg. of calcium each day for a total of three 
days and twenty-four-hour samples of urine 
were collected. A very definite increased uri- 
nary excretion of calcium and phosphorus was 
found, an average value of 229 mg. per twenty- 
four-hour specimen for calcium and 937 mg. 
per twenty-four hour specimen for phosphorus. 
Serum calcium-phosphorus determinations gave 
the following results: calctum ranged from 13.7 
mg. to 15.2 mg., phosphorus ranged from 2.8 
mg. to 3 mg. Complete blood count and clotting 
and bleeding times were within normal limits 
as was the total serum protein and albumin- 
globulin ratio. The alkaline phosphatase was 
6.04 Bodansky units with a normal of 2 to 9. 
Renal function studies including phenolsulfon- 
phthalein, concentration and dilution tests 
and determination of the non-protein nitrogen 
in the blood were within normal limits. Both 
the excretory and retrograde urograms were 
normal. 

On April 2, 1948, the patient was operated 
upon at which time a thyroidectomy type of 
incision was employed with division of the pre- 
thyroid muscles affording exposure of the entire 
thyroid. An ovoid, lobulated mass measuring 
2 by 1.4 cm. was found just beneath the branch- 
ing of the right inferior thyroid artery. (Fig. 6.) 
The right recurrent laryngeal nerve was visual- 
ized as it lay dorsomedially in relation to the 
tumor. The mass was entirely distinct from the 
thyroid gland itself although attached to the 
latter by areolar tissue. The tumor mass was 
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Fic. 6. Case 1. Photograph at operation: the right 
lobe of the thyroid gland is retracted medially by the 
assistant’s left hand. The inferior thyroid artery and 
middle thyroid vein have been divided. The para- 
thyroid adenoma, with one border resting on the com- 
mon carotid artery and the other border attached to 
the thyroid gland, may be visualized at the point of 
division of the inferior thyroid artery and middle thy- 
roid vein. 


released from -its position beneath the inferior 
thyroid artery after the latter had been divided. 
The remaining parathyroid glands were normal. 
The mass was removed in its entirety and the 
wound closed in the usual manner. 

The pathologic report was as follows: Grossly 
(Fig. 7), the specimen consisted of a single, 
yellowish tan, well encapsulated mass which 
measured 2.2 by 1.6 by 1.5. It was well encap- 
sulated and on section had a homogeneous, 
yellowish tan appearance and a moderately soft 
consistency. Microscopically, sections of the 
tissue revealed the arrangement of cells into 
small cords and acinar-like structures with one 
type or the other predominating and with a 
~ small zone in which they integrated. The cells 
were primarily of two types. The larger cells 
had abundant, eosinophilic cytoplasm and 
small, round, basophilic nuclei. The smaller 
cells had a clear, vesicular, vacuolated cyto- 
plasm and a similar small, basophilic, round 
nucleus. The stroma was sparse and vascular. 
Diagnosis was parathyroid adenoma. 

Blood chemistry studies were as follows: 
April 2, 1948, after operation, calcium 11.6 mg. 
per cent, phosphorus 2.7 mg. per cent; April 3, 


1948, calcium 9.7 mg. per cent and phosphorus 


2.1 mg. per cent; April 5, 1948, calcium 11.2 mg. 
per cent and phosphorus 3.1 mg. per cent. Other 
calcitum-phosphorus determinations taken sub- 
sequently showed comparable values. 


q 


Fic. 7. Case 11. A view of the parathyroid adenoma 
showing the lobulated character. 


The patient’s postoperative course was essen- 
tially normal; there was no evidence of hypo- 
parathyroidism in the postoperative period. 
Renal studies performed two weeks after oper- 
ation including serial urinalyses, flat plate of 
abdomen and intravenous pyelogram were nor- 
mal. A repeat urinary calcium excretion test 
performed May 20, 1948, showed normal values. 
The patient was discharged to active duty. 


SUMMARY 


1. Embryologic and anatomic features of the 
parathyroid gland are discussed and the patho- 
logic physiology of hyperparathyroidism is 
reviewed. 

2. Early recognition of hyperparathyroidism 
is essential if serious renal and skeletal compli- 


cations are to be prevented. As the disease re- | 


mains unrecognized, renal insufficiency pro- 
gresses and may become irreversible. All cases 
of renal lithiasis should be studied with the 
possibility of hyperparathyroidism in mind. A 
more widespread use of the Sulkowitch test is 
advocated. 

3. The treatment of hyperparathyroidism 
is surgical. Removal of the hyperfunctioning 
parathyroid adenoma affords prompt correc- 
tion of this abnormal state. Successful manage- 
ment depends upon close cooperation of the 
internist, pathologist and surgeon. 

4. Two cases are presented illustrating fea- 
tures in the surgical management of parathy- 
roid adenoma. 
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EXPERIMENTAL THERAPY OF RAYNAUD'S AND 


BUERGER’S DISEASES WITH KUTAPRESSIN* 


WaL.LAce MARSHALL, M.D. 


Two Rivers, Wisconsin 


thrombophlebitis have led us to the allied 

field of peripherovascular diseases, with 

emphasis on both Buerger’s and Raynaud’s 

diseases, for each of these clinical syndromes 
seem to have some points in common.? 

Christian’ defines Buerger’s disease (throm- 


S thrombo of new therapeutic measures for 


boangitis obliterans) as a vascular disease 


involving arteries and veins with thrombosis, 
pain, intermittent claudication, edema, ulcer- 
ation and gangrene. Vasospastic changes are 
common and probably most marked in the 
early stages. We owe the first complete study 
of the disease to Buerger. Christian‘ defines 
Raynaud’ s disease as a vascular change, chiefly 
seen in the extremities but occurring also in 
the internal parts, in which a persistent 
ischemia or a passive hyperemia leads to dis- 
turbance of function or to loss of vitality with 
necrosis. 

Allen and Barker® state that some of the 
vasomotor disturbances of Buerger’s disease 
can simulate Raynaud’s disease. These authors 
say that there may be a frequent (30 per cent) 
association of vasomotor disturbances in or- 
ganic arterial disease. In such cases the vaso- 
motor disturbances of the Raynaud type 
dominate the clinical picture and the organic 
nature of the disease may be overlooked. The 
obliterative process is evidenced by signs and 
symptoms of impaired arterial blood supply. 
Superficial phlebitis is common. 

What, then, are the differentiating symp- 
toms and signs of Buerger’s disease and 
Raynaud’s disease? A differential diagnosis 
should be made so that more effective therapy 
can be rendered in each case. Furthermore, no 
new medication can be evaluated adequately 
for these two diseases unless an adequate 
differentiation is effected clinically. In order to 
summarize the differences between these two 
diseases the following diagnostic points are 
appended in Table 1: 


TABLE 1 


Diagnostic Factors 


Buerger’s Disease 


Raynaud’s Disease 


Age 


Pulsation of arteries 


History 


Distribution of gan- 
grene 

Degree of pain 

Excessive rubor with 
dependency and ex- 
cessive pallor with 
elevation 

Rest pain 

Exposure to cold and 
color changes 

Presence of edema 

Constancy of pain 

Ulceration and gan- 
grene, if present 

Associations 


Between 25 and 40 
yr. 
50% pulseless 
% diminished 
5% normal 
Intermittent clau- 
dication often 
present 


Usually bilateral 


Severe 
Present 


Usually severe 
30% 

Frequent 

Mostly constant 
Whole toe or deep 


Arteriosclerosis, to- 


Between 17 and 35 
yr.6 

Normal 
sating 


and _ pul- 


Temperature 
changes produce 
cyanosis,’ pallor, 
erythema with no 
intermittent clau- 
dication 

Symmetrical 


Moderate 
Absent 


Absent 
Always present 


Absent 
Paroxysmal® 
Limited to skin or 
superficial® 
General vasomotor 


disturbances" 
Present!! 


bacco, syphilis 
Emotional bouts) Absent 


effect severity 


Yater'® states that a patient with Buerger’s 
disease is apt to be an invalid about 50 per cent 
of the time. Rest in bed is needed during the 
active phases of the disease. Other methods 
used include heat cradle, Buerger’s exercises 
and/or pavaex machine, intravenous injection 
of typhoid vaccine, oscillating (Sanders) bed, 
injections of hypertonic saline solution, use of 
small doses of whiskey, use of mecholyl or 
mecholine, ganglionectomy or ramisectomy 
(various operations), morphine if necessary for 
pain and barbiturates. 

The current therapy for Raynaud’s disease 
includes the following: place patient in warm 
climate, contrast baths, morphine for pain con- 
trol, galvanism, nitroglycerin, sodium lactate, 
thyroid extract, anterior lobe pituitary gland 
substance, various sympathectomies, various 
ganglionectomies, injections of foreign protein, 


* Manufactured by the Kremers-Urban Co., Milwaukee, Wis. 
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Marshall—Kutapressin in Raynaud’s and Buerger’s Diseases 


estrogenic hormonal substances, psychiatric 
therapy (avoid emotional stress) and pavaex 
machine. 

Surgical measures are used for the treatment 
of both diseases when medical therapy does not 
produce adequate results. At best, surgery is a 
costly method and it hospitalizes such patients 
for a protracted period of time. Furthermore, 
results obtained by this means are not always 
lasting even if improvement takes place 
temporarily. 


THEORY OF KUTAPRESSIN THERAPY 


Kutapressin is derived from fractionated 
liver paste or extract. This material seems to 
possess the ability to shrink, at least partially, 
keloids and papillomas.'* This interesting ac- 
tion is thought to be the result of the medica- 
tion’s effect on the arterioles of the integument 
so that a vasoconstriction takes place, thus 
assisting the blood and tissue circulation in 
the affected skin when chronic passive con- 
gestion is omnipresent. This vasoconstriction 
has reversed the already reversed albumin- 
globulin ratio in a patient who suffered from 
extensive keloid formation.'* Hence the edem- 
atous state was relieved and this release of 
further pressure upon the integument caused a 
marked decrease in the size of the patient’s 
keloids. This observation was recorded previ- 
ously many times® by the author in other 
patients. 

This unique pharmacologic action with 
kutapressin has been observed in several skin 
conditions, namely, acne vulgaris, acne rosacea, 
rhinophyma and pruritus ani. Many times the 
latter condition is caused by a vasomotor upset. 
The intense itching which accompanies this 
disease is ameliorated rather quickly with the 
use of kutapressin,’© which is administered 
subcutaneously. 

In spite of the apparent vasoconstriction of 
these diseased skin areas, we have never been 
able to demonstrate a rise in systemic blood 
pressure following the use of this material in 
humans. Orth” verified this lack of increase in 
blood pressure in dogs following the injection of 
kutapressin. 

With the preceding observations, along with 
others, we thought this material warranted a 
trial in other vascular diseases because the 
material was practically painless upon injection 
and it was found to be practically non-toxic. 
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If it did not bring about clinical improvement, 
it certainly would do no harm. 


CASE REPORTS 


Our first series of observations as to the 
efficacy of this material in Buerger’s disease arose 
quite by chance. J. O’C., a thirty-two year old 
white male, consulted us because of the pres- 
ence of dilated veins on the sides of his face. He 
mentioned that he had been treated intensively 
for Buerger’s disease; but since we were inter- 
ested mainly in shrinking the size of these facial 
veins, not much attention was paid to his 
thromboangitis obliterans. He was given injec- 
tions of kutapressin subcutaneously in 1 cc. 
doses daily for several weeks. Within this time 
a marked improvement was noted in the dim- 
inution in the size of the facial veins. He 
called our attention to the fact that his inter- 
mittent claudication, which had been most 
bothersome upon walking, had improved 
markedly. Whereupon, we immediately di- 
verted our attention from his improved facial 
veins to his peripheral vascular disease. This 
patient had submitted to a sympathectomy at 
a veteran’s hospital in 1946 while in the armed 
service and another sympathectomy on the 
opposite side in a veteran’s hospital in Wisconsin 
in 1948. Both operations were lumbar sympa- 
thectomies. Following these surgical procedures 
the patient could only walk one block without 
intermittent claudication. He was given 114 
ounces of whiskey three times daily in order to 
control the pain prior to the time he consulted 
us. 

He has been under our care for over a year. 
He has been receiving 1 cc of kutapressin twice 
a week for many months. In this period of time 
he has had no pain in his legs. When he walks 
more than eight blocks, he reports a tired feel- 
ing and heaviness in his legs. He has not had 
any pain that he can recall. There are now 
pulsations in both dorsal pedis arteries. 

Mrs. R. La F., age thirty-five, has been diag- 
nosed as having Raynaud’s disease for a matter 
of three years. She experienced pain in both 
hands accompanied with extreme pallor. These 
attacks were present spasmodically and would 
last around half an hour. Many times she stated 
that she would be free of an attack only to 
experience another. She has been extremely 
nervous and she related that cold weather made 
the attacks both more severe and frequent. She 
has been receiving 1 cc. of kutapressin subcu- 
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taneously twice a week for a period of about 
nine months. 

At one time she was out of the city and with- 
out this treatment for a period of two weeks. 
During that time her attacks became much 
more frequent and severe. Upon her return and 
subsequent injections her hands became rela- 
tively free of any attacks of vasospasm in spite 
of the fact that she hung her laundry out-of- 
doors in freezing weather. Prior to kutapressin 
therapy she could not tolerate cold weather 
and had to remain indoors with her hands on a 
heating pad. 

We have been able to collect another case 
of each type of disease (Buerger’s and Ray- 
naud’s diseases). Our findings with these pa- 
tients are very similar to the aforementioned 
cases. Consequently, we will avoid repetition 
and merely state that the therapeutic results 
appear promising with the use of kutapressin 
in these cases. 

It is rare to find these diseases in the general 
practice of medicine. When such patients are 
diagnosed, they are usually sent to a vascular 
disease center for therapy. Therefore, the gen- 
eral practitioner rarely discovers such a case. 

These findings are presented with the hope 
that our surgical colleagues may try our thera- 
peutic suggestions on their own cases. By such 
means a better evaluation of these therapeutic 
suggestions may be effected for these two 
syndromes which have caused so much pain and 
suffering in their victims. 
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A SAFE METHOD OF PANCREATIC BIOPSY* 
A PRELIMINARY REPORT 


Howarp B. KirtLanp, JR., M.D. 
San Diego, California 


DAY the principal difficulty in dealing 
with surgical lesions of the pancreas is the 
establishment of the diagnosis. The mag- 

nitude of this problem is well documented in 
the literature. Hartman, Cattell and Pyrtek® 
and Carlson reported that benign lesions in the 
pancreaticoduodenal region causing confusion 
with carcinoma on gross examination range 
from 10 to 19 per cent. Child believed that the 
diagnosis of pancreaticoduodenal carcinoma at 
operation is one of the most difficult and serious 
problems with which a surgeon may be faced. 
Orr pointed out the difficulty in distinguishing 
common duct stone, chronic pancreatitis, 
benign adenoma and malignant tumor. He 
agreed with Kiefer and Moravec that lesions 
are designated inoperable carcinoma at the 
operating table only to have the patient live in 
good health for many years. Cattell* stated that 
considerable difficulty may arise in proving 
pancreaticoduodenal carcinoma at operation 
and added that this is in part due to the irregu- 
lar extensions and divisions of the pancreas 
which on palpation may be confused with 
tumor. 

The status of diagnosis in pancreaticoduo- 
denal lesions and the need for more accurate 
diagnosis are well put by Child who said, “At 
the present time there is no adequate method 
by which a patient with such a tumor can 
always be assured of a positive diagnosis of 
carcinoma prior to a radical pancreaticoduo- 
denal resection. If a positive diagnosis is to be 
insisted upon, a certain number of patients will 
be deprived of an opportunity of cure: if gross 
surgical pathology is to be relied upon in early 
phases of carcinoma of the pancreas, it is cer- 
tain that a number of patients will be subjected 
to needless hazards.” 


REPORTED MISTAKEN DIAGNOSES 


Probstein et al. pointed out that exact diag- 
nosis was not so important when the operation 


for relief of obstruction of the biliary tract 
secondary to a mass in the head of the pancreas 
was the same (cholecystoenterostomy) regard- 
less of the type of lesion. Since the work of 
Whipple and others, however, has offered hope 
of cure of malignant lesions in this region by 
way of radical pancreaticoduodenal resection, 
the seriousness of mistakes in diagnosis is 
great. Hunt reported a case in which a mass in 
the head of the pancreas was interpreted as 
chronic pancreatitis at cholecystectomy for 
cholelithiasis. Rather prompt obstruction of 
the common bile duct after operation and per- 
sistent external biliary fistula led to reopera- 
tion, at which time a diagnosis of carcinoma 
of the head of the pancréas was made and 
successful radical pancreaticoduodenal resec- 
tion performed. Undoubtedly, there are a 
considerable number of cases of obstructive 
jaundice caused by pancreaticoduodenal car- 
cinoma which are interpreted as chronic pan- 
creatitis by the surgeon who performs a biliary 
diversion (cholecystoenterostomy) as a final 
procedure. This type of case is not likely to be 
reported. Child reported that four of a group 
of eleven patients without clearly defined 
disease of the biliary tract and diagnosed as 
chronic pancreatitis at operation at the New 
York Hospital died within two years, pre- 
sumably of carcinoma of the pancreas. He also 
reported three cases of carcinoma of the head 
of the pancreas in which cholecystectomy had 
previously been performed for their disease. 
Cole and Reynolds, Maingot and Phillips 
reported four such cases. 

On the other hand, Carlson, Cattell,* Child, 
Hartman, Hunt, Kiefer, Orr, Probstein, War- 
ren, and Walters and Dehne reported seventy- 
seven cases in which carcinoma of the head of 
the pancreas was diagnosed at operation and 
later the tumors were proved to be benign. 
At least nine of these patients were subjected 
to radical pancreaticoduodenal resection, with 
a considerable mortality. 


* From the Surgical Service, San Diego County General Hospital, San Diego, Calif. 
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PRESENT METHODS OF DIAGNOSIS 


Methods of determining the diagnosis of 
extrahepatic lesions causing obstructive jaun- 
dice have been outlined by Child, Cattell, Orr 
and others. Child divided these lesions into 
five groups. 

The first was primary carcinoma of the 
extrahepatic bile ducts. Those amenable to 
surgical excision are confined to the lower two- 
thirds of the common bile duct. This is a rela- 
tively rare group of tumors which are easily 
diagnosed by retrograde exploratory operation 
through the ampulla of Vater or, when neces- 
sary, by choledochotomy. 

The second was primary carcinoma of the 
duodenum. These tumors are readily diagnosed 
by palpation and by biopsy. 

The third group was benign tumors of the 
ampulla. These lesions are rare and often in- 
flammatory. All should be considered malig- 
nant unless proved beyond all question to be 
benign. 

The fourth group was malignant tumors of 
the ampulla. These tumors are usually small 
and likely to escape detection unless they are 
kept in mind. Diagnosis is made by palpation 
against the head of the pancreas through the 
wall of the duodenum and by duodenotomy 
with biopsy. 

The fifth group was carcinoma of the pan- 
creas. This tumor is the most frequent lesion 
in this region. If there is no evidence of metas- 
tases or extension indicating inoperability, if 
gallstones have been excluded, when necessary 
by retrograde exploration; and if there is no 
intrinsic tumor of the biliary tree, duodenum 
or ampulla and the only positive finding is a 
mass in the head of the pancreas, diagnosis is 
usually dependent upon either conventional 
biopsy with frozen or permanent section or the 
operators’ diagnosis of the gross findings. 
Cattell* pointed out that palpation of small 
tumors in the head of the pancreas is facilitated 
by elevation of the duodenum and the head of 
the pancreas and that in very early lesions 
arising in one of the main ducts in the head of 
the pancreas the only indication may be dilata- 
tion of the duct of Wirsung. He stressed that 
in the absence of a positive histologic diagnosis 
resection should not be done unless dilatation 
of either the pancreatic ducts or biliary tracts 
can be demonstrated. It should be remembered 
that the differential diagnosis between carci- 
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noma and chronic pancreatitis may be difficult 
not only on gross examination but also on 
microscopic frozen section of a conventional 
biopsy specimen. 


LIMITATIONS OF CONVENTIONAL BIOPSY 


In most sites in the body difficulties in diag- 
nosis are satisfactorily resolved by recourse to 
biopsy and either frozen or permanent section. 
Once again the literature yields ample evidence 
that conventional biopsy has numerous limita- 
tions in pancreatic lesions. Chiefly, these are 
hemorrhage, formation of fistula and inability 
to obtain representative tissue. The last of 
these is due to the fact that the neoplasm in 
resectable cases usually lies deep in the organ, 
surrounded by chronic pancreatitis which is 
often similar in gross appearance and con- 
sistency to carcinoma. Thus the choice of 
biopsy site is difficult and a true biopsy would 
be too mutilating to be practical. 

Walters believed that the risk of biopsy of 
the pancreas in these deeply jaundiced patients 
was not warranted. That this view is widely 
held is shown by Probstein who cited the 1,035 
operative cases of pancreatic masses reported 
by Frazer in which only an exceptional biopsy 
specimen was taken. He pointed out that even 
with the advent of vitamin K and such hemo- 
static agents as gelfoam® there has been no 
appreciable increase in the number of biopsies. 
In his own series there were twenty-eight 
biopsies of masses in the head of the pancreas 
over a ten-year period in a group of approxi- 
mately 400 carcinomas of the pancreas. Child 
reported twenty-five biopsies in ninety-seven 
patients operated upon for a mass in the head 
of the pancreas. 

After reviewing the literature regarding the 
diagnosis of tumors in the head of the pancreas 
at the time of operation, Carlson concluded 
that conventional biopsy is unsatisfactory and 
often unsafe. He pointed out that the frequent 
association of chronic pancreatitis with carci- 
noma often results in the malignant tissue not 
being included in the section. Cattell? concurred 
that conventional biopsy is unsatisfactory and 
unreliable. 

The undependability of conventional biopsy 
is further shown by Probstein’s report of 
eighteen biopsies reported as non-malignant, 
at least eleven of which subsequently proved 
to be carcinoma. Child related that in a series 
of twenty-five patients with carcinoma of the 
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Fic. 1. Vim-Silverman needle biopsy specimen of 
adenocarcinoma of the pancreas. X 50. This case is 
not described in the text but this photomicrograph is 
included because of the clarity of its microscopic 
pathologic condition. 


head of the pancreas over go per cent of whom 
had far advanced carcinomas, positive biopsy 
report was obtained in only 60 per cent. 


A PROPOSED METHOD OF BIOPSY 


Since its first description in 1946 there has 
been wide acceptance of the Vim-Silverman 
needle as a proven method of biopsy. Its use in 
liver biopsy was discussed in a recent editorial 
by Hoffbauer." It is often used for preoperative 
biopsy of suspected carcinoma of the breast in 
the poor risk patient In whom a minimum of 
operative time is desired. Of course, with a 
single biopsy only a positive one is of signifi- 
cance. It has probably been most widely used 
at the New York Memorial Hospital for Cancer 
and Allied Diseases. 

The use of the Vim-Silverman needle at 
laparotomy is a method of obtaining a pan- 
creatic biopsy specimen which overcomes the 
deficiencies and dangers of conventional biopsy. 
The method can also aid in determining the 
operability of pancreaticoduodenal neoplasms 
as it is idea! for the biopsy of questionable 
metastases deep in the substance of the liver 
(Case 11). With the increasing agressiveness in 
the treatment of benign lesions of the pancreas 
and with our lack of knowledge of some stages 
of these lesions, the application of this method 
of biopsy to benign lesions of the pancreas may 
offer even greater possibilities. 

With the Vim-Silverman needle a specimen, 
16 mm. long and 1 mm. in diameter, from a 
tumor at any depth can be obtained at time of 
laparotomy. Although a specimen of this size 
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Fic. 2. The 3*¢ inch Vim-Silverman biopsy needle; 
A, the outer cannula; B, the obturator for the cannula 
and c, the inner needle with its biopsy blades. 


does present certain limitations as compared 
to a larger specimen, a pathologic diagnosis is 
usually readily made. (Fig. 1.) A specimen of 
appreciable size is rarely obtained from the 
pancreas by any method except resection and 
this drawback may be compensated for by 
taking several biopsy specimens from various 
areas of the tumor. The specimen is not par- 
ticularly suited to frozen section technic. 

The dangers of biopsy of the pancreas with 
the Vim-Silverman needle are not great for if 
the wall of a major vessel or duct is entered it 
usually closes on withdrawal of the needle and 
the surrounding pancreas helps to seal off the 
defect. If oozing is a problem, it is readily con- 
trolled with a small piece of gelfoam® and 
pressure. 

The Vim-Silverman needle consists of three 
parts: the outer cannula which is 14 gauge and 
comes in both 23¢ inch and 33¢ inch lengths; 
the obturator for the cannula and the inner 
needle which is 17 gauge and %» inch longer 
than the outer cannula. It is split longitudinally 
into two blades. (Fig. 2.) 


TECHNIC 


The technic of biopsy of the pancreas with 
the Vim-Silverman needle is as follows: At 
laparotomy the pancreas is outlined on the 
posterior abdominal wall by entering the lesser 
sac through an incision in the gastrocolic 
omentum or the gastrohepatic ligament. The 
peritoneum overlying the pancreas is not 
incised. The outer cannula with its obturator 
is introduced into the area of pancreas from 
which a biopsy specimen is desired. In the case 
of neoplasm the needle is introduced until the 
increased resistance usually accompanying 
carcinoma is encountered. The outer cannula 
is then steadied to prevent further advance, 
the obturator is removed and replaced with the 
inner biopsy needle which is passed to its hilt. 
The inner biopsy needle is then steadied to 
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prevent its further advance and the outer 
cannula is advanced over it for a distance of 
14 inch and rotated through 360 degrees. The 
two needles are then withdrawn simultaneously 


and the plug of tissue between the blades of the 


inner needle is placed on filter paper and then in 
preservative, such as formalin or Zenker’s 
solution. Sections are prepared in the usual 
manner. 


APPLICATION OF METHOD 


A reasonable approach to the treatment of a 
mass in the head of the pancreas would seem 
to be exploration with careful search for re- 
gional and distant metastases or direct exten- 
sions of carcinoma; exclusion of ampullary, 
duodenal or common duct carcinoma by pal- 
pation, transduodenal exploration and biopsy; 
search for common duct stones by retrograde 
exploration and examination for dilatation of 
duct of Wirsung; if these are all negative at 
least three biopsy specimens should be taken 
from different areas of the mass with the Vim- 
Silverman needle and a first stage procedure for 
diversion of the biliary tract (cholecystoen- 
terostomy) performed. If the biopsy specimens 
are positive on permanent section, the second 
stage can be done with confidence in the usual 
manner. If the biopsy specimens are negative, 
the second operation should be approached 
with the knowledge that there is a good chance 
that the lesion is benign. With the limited 
experience with this method of biopsy one must 
still rely on the operative and clinical findings 
in order to make the decision for or against 
pancreaticoduodenal resection. At times it will 
be necessary to do a resection in the absence 
of a positive biopsy. The most important 
clinical finding is a demonstrable dilatation of 
the pancreatic duct as described by Cattell. 


CASE REPORTS 


Case 1. A man, seventy-one years old, had 
had painless jaundice for five weeks. A clinical 
diagnosis of carcinoma of the head of the pan- 
creas was made. This diagnosis was thought to 
be confirmed at laparotomy by the finding of a 
dilated biliary tract and a surgically removable 
hard, irregular mass, 3 cm. in diameter, in the 
head of the pancreas. Cholecystojejunostomy 
was performed as the first stage of a contem- 
plated pancreaticoduodenal resection. No bi- 
opsy specimen was taken. Postoperatively, he 
improved rapidly. He refused further surgery. 


During the next three and one-half months he 


led an active life, was asymptomatic and gained ° 


8 pounds in weight. At the end of this period 
he had an attack of cholangitis which was fol- 
lowed during the next five months by increas- 
ingly severe symptoms. At first he experienced 
only nocturnal pain in the upper part of the 
abdomen and extending to the back but 
gradually the pain became constant and was 
associated with anorexia and subsequent weight 
loss. 

Because of the patient’s relatively good gen- 
eral condition and moderate symptoms it was 
thought by members of the surgical staff that 
the possibility of chronic pancreatitis rather 
than carcinoma must be considered in this 
patient. Therefore, nine months after his first 
operation a second surgical procedure was per- 
formed. It was planned to interrupt the auto- 
nomic nerve supply if a benign lesion were 
present. At operation there was massive 
extension of the tumor locally and to the re- 
gional lymph nodes. Biopsy confirmed the 
diagnosis of adenocarcinoma of the pancreas. 
His condition subsequently deteriorated, with 
increasing pain, pancreatic deficiency and 
increasing duodenal obstruction. He died four- 
teen and one-half months after the first 
operation. 

In this case a Vim-Silverman needle biopsy 
would have been useful. If a positive biopsy 
specimen had been obtained by such a method, 
the need for a second stage operation might 
have been more effectively presented. If this 
advice had been refused, the patient would not 
have undergone his second operation at a time 
when the symptoms indicated inoperability in 
the presence of proven carcinoma. 

Case 1. When first seen by members of the 
gastrointestinal service this forty-nine year 
old white man had had increasingly severe and 
frequent epigastric pain of two months’ dura- 
tion. The pain extended to his back and he 
vomited occasionally. 

Repeated roentgenograms of the upper 
gastrointestinal tract showed only pyloro- 
spasm. Gastroscopic examination revealed 
superficial gastritis. The pain was somewhat 
relieved by administration of atropine but not 
by other medications. On physical examination 
the stooping posture suggested epigastric dis- 
comfort and moderate epigastric tenderness. 
There were no palpable abdominal masses. 
During the next six months there was weight 
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Fic. 3. Case 1. Vim-Silverman needle biopsy specimen of anaplastic adeno- 


carcinoma of the pancreas. X 125. 


Fic. 4. Vim-Silverman needle biopsy specimen of a deep-seated liver meta- 
stasis. Same case as shown in Figure 3. X 125. 


loss of 45 pounds and gradual increase of symp- 
toms. Laboratory tests, including pancreatic 
and liver function tests, gave essentially nega- 
tive results. There was no occult blood in the 
stool. 

Eight months after the onset of symptoms 
the patient was referred to the surgical service 
for consideration of exploratory laparotomy. 
In view of his increasing symptoms without 
localizing signs, this was carried out. At opera- 
tion the entire pancreas except for the tail was 
hard and indurated. In the central portion 
there was a hard, lobulated mass, 10 cm. in 
diameter. There was no evidence of biliary tract 
obstruction. Hard, fusiform masses were pres- 
ent deep in the substance of the liver which 
were thought to be metastases. Biopsy speci- 
mens using the Vim-Silverman needle were 
taken of the pancreatic and liver masses. Both 
(Figs. 3 and 4) showed adenocarcinoma. 

Following operation the patient’s condition 
deteriorated. The pain was temporarily alle- 
viated but when he was last seen four months 
after operation he had almost constant pain, 
pancreatic insufficiency, ascites and a hard 
rectal shelf. 

In retrospect it is obvious that this patient 
should have come to operation earlier. He is 
presented to illustrate the effectiveness of Vim- 
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Silverman needle biopsy of pancreatic tumors 
and deeply placed liver metastases. 

Case u1. This severely ill and somewhat 
confused eighty year old white man was ad- 
mitted to the surgical service. For two days he 
had had abdominal pain, severe and crampy at 
first, then becoming constant and localized to 
the upper part of the abdomen and accom- 
panied with vomiting. The past history re- 
vealed intolerance to fatty foods and many 
episodes of vague abdominal discomfort. _ 

Except for dehydration, the significant 
physical findings were confined to the abdomen 
which was slightly distended, with hyperactive 
peristalsis and marked upper abdominal ten- 
derness, rebound tenderness and muscle spasm. 
Vital signs were normal and examination of 
the blood gave negative results except for 
leukocytosis of 19,000. The serum amylase 
value was 64 units which represents the upper 
limits of normal with the test used. A tentative 
diagnosis of acute pancreatitis was made but 
acute cholecystitis could not be ruled out. By 
the next day there was increased tenderness in 
the right upper quadrant of the abdomen. Both 
the serum amylase and urinary diastase were 
48 units and the leukocytosis and toxicity per- 
sisted. Impending rupture of the gallbladder 
could not be ruled out; therefore, exploratory 
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men of acute hemorrhagic pancreatitis. 125. 


operation was carried out. The gallbladder was 
surrounded by adhesions, thick-walled and 


filled with small stones. It was not inflamed. 


There was a considerable amount of slightly 
cloudy, brownish fluid in the abdomen (amylase 
1,024 units). The entire pancreas was hemor- 
rhagic, with spotty areas of necrosis through- 
out and scattered areas of fat digestion and 
calcium soap formation. A Vim-Silverman 
needle biopsy of the head of the pancreas 
(Fig. 5) showed extensive necrosis and inflam- 
mation of the pancreas. The abdomen was 
drained and closed. 

The afternoon of operation the serum amyl- 
ase level rose to over 1,000 units and urinary 
diastase to 256 units. By the second postopera- 
tive day these had both returned to normal. 
The postoperative course was uneventful but 
slow. By the eighth postoperative day abdomi- 
nal drainage had ceased. There was no glyco- 
suria. He was discharged on the twenty-second 
postoperative day. When last seen ten months 
later he was asymptomatic. 

Vim-Silverman needle biopsy in this type of 
case in which inadvertent operation is per- 
formed, plus biopsy of other non-malignant 
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conditions and tumors of the pancreas, will 
gradually add to our knowledge of these 
conditions. 


SUMMARY 


It is often difficult at operation to distinguish 
between a benign and a resectable malignant 
mass in the head of the pancreas. 

Mistakes of diagnosis are made in both 
directions, as is amply shown by a review of 
the literature. Correct diagnosis is of great 
importance if patients with early malignant 
disease are to be cured and if patients with 
benign lesions are to be saved unnecessary 
resections. 

Conventional biopsy is not routinely done 
because of the dangers of hemorrhage or 
fistula formation and because the biopsy 
specimen cannot be relied upon for a correct 
diagnosis. 

The Vim-Silverman needle appears to offer a 
safe and reliable method of biopsy of the pan- 
creas or of the liver. Further experience with 
this method of biopsy is necessary for its final 
evaluation. 

Addenda: The author wishes to acknowledge 
the kind aid of Dr. Kenneth Fowler of the 
San Diego County General Hospital, San 
Diego, California, and of Dr. William A. 
Meissner of the New England Deaconess 
Hospital, Boston, Massachusetts, in the prep- 
aration of the tissue slides and photomicro- 
graphs used in this article. 
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BILIARY TRACT SURGERY 


UrsAN Mags, M.D. AND GERALD N. WEISS, M.D. 


New Orleans, Louisiana 


experimental and clinical observation of 

biliary tract disease. Gatch! and others?~‘ 
have emphasized through experimental studies 
that cholecystitis is nearly always the result of 
mechanical obstruction which in turn is due to 
alterations in the chemistry of the bile or dis- 
turbances of biliary function. Infection then 
takes over to dominate the picture but is not 
usually the primary cause. In a series of 109 
consecutive personal cases (U. M.) it was 
demonstrated that, clinically, biliary tract dis- 
ease is rarely a dire emergency. There are two 
general exceptions to this clinical consideration, 
namely, an empyema of the gallbladder with 
acute manifestations or perforation. Gangrene 
of the gallbladder, in varying degrees of sever- 
ity, is a rare third cause which should not go 
unmentioned. This condition is not uncom- 
monly seen preceding perforation. If the previ- 
ously mentioned experimental and clinical facts 
are acceptable to the reader, we may establish 
some criteria for proper therapeusis through 
the medium of this discussion. 

Many surgeons advocate early operation in 
biliary tract disease. Upon careful analysis of 
their conclusions, however, it is noted that a 
time element for adequate preparation of the 
patient is always mentioned. In this regard it is 
unfortunate that an analogy has been drawn 
between the acute appendix and acute gall- 
bladder. It is well to keep in mind that the two 
diseases are primarily different in their etiology. 
Appendiceal disease is usually an acute bac- 
terial inflammation. Biliary tract disease, on 
the other hand, is primarily the result of chem- 
ical changes with mechanical obstruction. 
Bacteria play a secondary role when the disease 
progresses. If the appendix is removed while 
the disease is intra-appendicular, an uneventful 
recovery may be expected. If the appendix is 
not removed at this stage, gangrene and perfo- 
ration may ensue, these being the dreaded 
complications that produce high morbidity 
and mortality. The surgeon in treating biliary 
tract disorders, be they acute or chronic, must 
answer the following questions: (1) Does the 
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case warrant surgical intervention? (2) If so, 
when is the proper time for surgery? (3) What 
is the operative procedure of choice? We shall 
attempt to analyze these questions based on 
the results of 109 cases covering the ten-year 
period from 1940 to 1950 at the Touro Infir- 
mary of New Orleans. 

The mortality rate in this series was 3.7 per 
cent, the four deaths occurring in patients 
fifty-six, sixty-nine, seventy-three and seventy- 
four years of age. These were cases of sub- 
hepatic and periduodenal abscess containing 
gallstones, empyema of the gallbladder, chole- 
lithiasis with carcinoma of the liver and post- 
operative biliary fistula. The mortality rate in a 
series of this sort would vary according to the 
incidence of acute, chronic and neoplastic cases. 
Postoperative mortality for these conditions in 
the literature and in the country at large would 
be 5 to 20 per cent in the acute disease, less than 
5 per cent in the chronic disease and 5 to 40 per 
cent in the neoplastic disease. It is well recog- 
nized that the mortality rate is much higher 
for patients over fifty years of age with biliary 
tract disease. In the acute disease it has been 
reported as high as 50 per cent. The average 
age of this group was forty-six years; 70 per 
cent were females. A diagnosis of cholelithiasis 
was made in 84 per cent of the cases; 15 per 
cent had acute cholecystitis. Cholecystectomy 
was performed in 78 per cent of the cases. In 
9 per cent cholecystostomy was considered to 
be the safer procedure. In another g per cent 
the Martin-Gatch procedure was undertaken 
(i.e., entire removal or destruction of the 
entire gallbladder mucosa by cauterization or 
the electosurgical unit). Other types of pro- 
cedures including choledochoduodenostomy, 
drainage of a periduodenal abscess, chole- 
dochocholedochostomy and _ cholecystostomy 


‘ for removal of a stone with primary closure of 


the gallbladder wall were performed in the 
remaining 4 per cent. 


OPERATIVE INTERVENTION 


Operative intervention in biliary tract dis- 
ease is indicated in the following: cholelithiasis, 
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extrahepatic biliary obstruction, hydrops of the 
gallbladder, empyema of the gallbladder and 
perforation of the gallbladder. 

Presence of cholelithiasis is an absolute indi- 
cation for surgery. Symptoms of this condition 
are usually classic although occasionally an 
atypical picture occurs. Roentgenographic 
studies may confirm the presence of gallstones. 
Stones containing sufficient calcium will visual- 
ize without the use of contrasting dye because 
of their radiopaque nature. Radiolucent stones, 
more difficult to detect, are best demonstrated 
by a contrast medium. In the current series a 
major portion of the patients with cholelithiasis 
showed x-ray proof of the presence of stones. 

The non-calculus, functioning gallbladder is, 
of course, not a surgical problem. The gall- 
bladder in which the dye fails to concentrate is 
a problem which may on occasion require 
surgical exploration. The x-ray diagnosis of a 
non-functioning gallbladder is occasionally due 
to the failure of a defective liver to excrete the 
dye. In other instances failure of the gallbladder 
to visualize may be due to inability to concen- 
trate the dye or obstruction of the cystic duct. 
At least two attempts at cholecystograms at 
monthly intervals should precede any decision 
for surgery. There are those who believe that a 
non-functioning gallbladder is associated with 
progressive liver damage. While symptomatic 
relief in the removal of the non-functioning, 
non-calculus gallbladder is not entirely satis- 
factory, progressive liver damage is probably 
ameliorated and the defective gallbladder func- 
tion corrected. The gallbladder may be found 
at surgery to be filled with stones. Removal of 
the organ effects a complete cure in these cases. 

A second absolute indication for operative 
intervention is extrahepatic obstructive jaun- 
dice. The liver function tests as recommended 
by Snell are an aid in making the diagnosis. At 
the Touro Infirmary a liver profile examination 
of the jaundiced patient consisted of the follow- 
ing: (1) serum bilirubin, (2) galactose tolerance, 
(3) alkaline phosphatase, (4) serum protein and 
A-G ratio, (5) prothrombin time, (6) thymol 
turbidity and (7) the cephalin flocculation test. 
Nadler® has stressed the value of the cephalin 
flocculation test for it serves as an index of 
defective liver function which in turn may be 
due to conditions other than biliary tract 
disease. In the early, uncomplicated, afebrile 
icteric patient an index of less than 3 plus 
indicates extrahepatic obstructive jaundice. 
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If an index of 3 or 4 plus appears, the condition 
may be hepatitis or intrahepatic disease. The 
alkaline phosphatase determination in cases of 
obstructive jaundice usually reads above 5 
Bodansky units. 

Other indications for operative intervention 
in biliary tract disease are hydrops or empyema 
of the gallbladder and free perforation of the 
gallbladder. 

Time for Operative Intervention. The only 
indications for emergency surgical intervention 
in extrahepatic biliary tract disease are empy- 
ema and perforation of the gallbladder. Other 
acute cases should be carefully observed, and in 
most instances the acute phase will subside. 
The patient should be maintained in the best 
possible systemic condition while awaiting 
interim surgery. Hasty surgery can be disas- 
trous in this potentially dangerous area. 
Wherever possible, therefore, it is wiser to 
wait, employing symptomatic therapy until the 


acute episode subsides. Surgery will be better 


tolerated two to six weeks after the acute 
attack when the patient is in an improved 
systemic condition and the local edema and 
inflammation are less pronounced. 

Tests are run promptly and if necessary daily 
on the jaundiced patient in order to speed 
diagnosis. If surgery is planned, indicated 
nutritive supplements are prescribed. When 
adequate clinical and laboratory studies have 
been conducted and a presumptive or con- 
clusive diagnosis of extrahepatic obstruction 
has been arrived at, the surgeon may proceed 
knowing that his patient is well prepared and 
well studied. 

Those patients with a right upper quadrant 
mass, presumably a distended gallbladder, are 
not always to be considered a surgical emer- 
gency. The patient with hydrops should be 
adequately prepared for surgery. Womach’ 
suggests the use of sympathetic blocks of the 
right celiac ganglia or lower thoracic sympa- 
thetics as an aid to abatement of the condition. 
If this method .proves effective in allowing 
drainage, it is safe to postpone surgery for 
several days until the patient is in optimum 
condition. 

Febrile patients with a tender right upper 
quadrant mass are closely followed up. Interval 
blood counts are taken every six to twelve 
hours as necessary and the temperature and 
clinical course are carefully watched. Wherever 
possible a conse*vative therapeutic course of 
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antibiotics, antispasmotics, analgesics and par- 
enteral therapy is followed. When there is 
failure to respond or progression of the condi- 
tion, early cholecystostomy is indicated. Rarely 
can a cholecystectomy, the desideratum, be 
safely accomplished. 

Free perforation of the gallbladder is rare 
since this organ is well walled off by neighbor- 
ing structures and the omentum. In a condition 
of this type, however, an acute surgical abdo- 
men Is present and immediate surgery is impera- 
tive. No cases of free perforation of the 
gallbladder were encountered in this series. 

It should be emphasized, therefore, that 
emergency surgery of the extrahepatic system 
is, fortunately for the safety of the patient and 
for the nerves of the surgeon, an unusual situ- 
ation. Conservatism followed with interim 
surgery at a period when the patient is in 
optimum condition locally and systemically 
is the method elected in this series of cases. 

Preferred Procedure. The operative pro- 
cedure of choice in cholelithiasis is cholecystec- 
tomy. Identification of the cystic duct, common 
duct and cystic artery is necessary during the 
removal of the gallbladder. In this series of 
cases, besides this dissection, the common duct 
and the pancreas were well palpated. The 
common duct is best explored with the right 
hand from the patient’s left side. If the surgeon 
is on the patient’s right, he turns his back 
partially to the operating table while twisting 
his right arm to feel the duct. The index 
finger is placed in the foramen of Winslow and 
the thumb above so that the common duct 
can be moved about. In this manner stones 
can often be palpated, if present. The normal 
pancreas when explored by hand presents 
definite lobulations much like the individual 
grains on an ear of corn. If there is evidence to 
suggest pancreatitis or chronic liver disease, it 
may be wise to perform a simple cholecystos- 
tomy, this decompressive procedure allowing 
external drainage. Cholecystenterostomy may 
be chosen as an alternate procedure. 

In the presence of choledocholithiasis ex- 
ploration of the common duct by probe, scoop 
and forceps is performed. Choledocholithiasis 
should be suspected if the patient gives a 
history of jaundice or clay-colored stools, if at 
surgery the common duct is dilated or thick- 
ened or if by palpation of the common duct a 
suspicious area is detected within the lumen. 
After the common, right and left hepatic ducts 
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are thoroughly explored, a T tube is inserted. 
The tube is always beveled at the ends and a 
wedge-shaped area cut from the center to 
facilitate removal. Only 5 per cent of the 
patients in this series required exploration of 
the common duct. 

When the acute disease is present at opera- 
tion (i.e., acute cholecystitis, empyema, hy- 
drops or perforation of the gallbladder), the 
simplest technical procedure is generally neces- 
sary due to the poor condition of the patient. If 
the patient’s condition allows and it is tech- 
nically possible, cholecystectomy may be per- 
formed. In most cases, however, cholecystos- 
tomy with drainage or removal of stones and 
debris from the gallbladder is all that is indi- 
cated. This decompressive procedure will best 
tide the patient over the acute episode and, if 
required, cholecystectomy may be undertaken 
at a later date. In some cases, after drainage of 
the gallbladder, this organ will shrink, atrophy 
and give no further trouble. 

The Martin-Gatch procedure is often most 
valuable when the patient’s condition mitigates 
against an extensive procedure in the presence 
of anatomic or technical difficulties or if there 
is a particular desire to be conservative. The 
technic of this procedure entails excision of 
as much of the mucosa of the gallbladder as 
possible, cauterization of the remaining mucosa 
and insertion of a Pezzer catheter, tied securely 
with a purse-string suture, which is allowed to 
drain to the outside. This procedure will in 
most cases result in a non-functioning gall- 
bladder upon removal of the catheter. In the 
current series this method was used as often as 
cholecystostomy and with equally gratifying 


results. 


The cause of extrahepatic biliary obstruction, 
other than stones, will depend upon the nature 
of the obstruction. Tumen’s® classification of 
the nature of the obstruction is a good one. 
He divides the group into intraluminary, inter- 
luminary and extraluminary. In carcinoma of 
the pancreas, the most common extraluminary 
disease, indications should be met. In instances 
of stricture or division of the common duct an 
end-to-end choledochocholedochostomy is per- 
formed. One such repair in this series (reported 
earlier by Maes®) was performed over a rubber 
tube. Another case in this series, referred by 
another physician, included simple drainage of 
a right upper quadrant abscess that had 
developed four months after cholecystectomy 
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for cholelithiasis. In another patient an unsus- 
pected neoplasia of the liver led to the simple 
removal of a gallstone for purely symptomatic 
relief and closure of the gallbladder wall with 
no additional surgery warranted. In order to 
close a postoperative biliary fistula, one patient 
in this series had a choledochoduodenostomy. 


SUMMARY 


1. Experience with 109 consecutive cases of 
biliary tract disease over a ten-year period 
from 1940 to 1950 demonstrates that no abso- 
lute rule can be applied in any series of cases. A 
guide to therapy is offered through the posing 
of three questions regarding the warranty of 
surgical intervention, proper time for surgery 
and operative procedure of choice. 

2. Indications for surgery, other factors 
permitting, are as follows: cholelithiasis, extra- 
hepatic biliary obstruction, hydrops, empyema 
and perforation of the gallbladder. Establishing 
these diagnoses is the major problem. 

3. Empyema with acute manifestations or 
perforation of the gallbladder are the only 
conditions in which emergency surgery Is indi- 
cated in extrahepatic biliary disease. Conserva- 
tive therapy is preferred in all other cases until 
the patient has been nutritionally and medici- 


nally prepared to withstand surgery in so 
potentially hazardous an area. 

4. The procedure of choice cannot be deter- 
mined beforehand. It is dependent upon find- 
ings at the operating table at which time the 
patient’s general condition, disease process and 
prognosis are all considered prior to the selec- 
tion of the type of operation. 
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EFFECT OF GELFOAMes ON THE INTEGRITY OF 
INTESTINAL ANASTOMOSIS* 


B. E. CHAMBERLAIN, M.D., J. E. DetMonico, Jr., M.D. AND R. O. Greac, M.D. 


Svracuse, New York 


in a contaminated field is attended with 

increased risk of infection. Cipolla and 
Narat! demonstrated the greater intensity of 
bacterial infection which occurred when these 
absorbable materials were added to an infected 
field. Laufman and Method? showed deleterious 
effect of placing gelatin sponge in contact with 
anastomoses of the large intestine. They be- 
lieved the increased incidence of perforation 
and peritonitis was due to the fact that gel- 
foam® acted as an excellent culture medium 
for the contaminating bacteria. 

If gelfoam® is to be of distinct advantage as 
a hemostatic agent in the contaminated peri- 
toneal cavity, we must remove the danger of 
intensification of infection. 

Jenkins, and Correll and Wise** had pro- 
posed using gelatin sponges impregnated with 
antibiotics for application to infected wounds. 
By the work of Rothenberg et al,® the superior- 
ity of massive doses of penicillin, both intra- 
peritoneally and systemically, to chemothera- 
peutic and other antibiotic agents has been 
established in the treatment of peritonitis of 
intestinal origin. After testing the stability of 
antibiotics in the presence of various hemo- 
static materials, Correll and Wise* concluded 
that penicillin showed no loss of potency with 

gelfoam.® 

In view of these facts we have outlined the 
following series of experiments: (1) to test the 
risk of a two-layer open intestinal anastomosis 
in unprepared colon; (2) to evaluate the effect 
of gelfoam® on this type of anastomosis and (3) 
to determine the protection afforded by impreg- 
nation of penicillin in the gelatin sponge placed 
against the anastomosis. 


Tes: use of absorbable hemostatic agents 


PROCEDURE 


This experimental study was divided into 
four series, namely, (control ten animals), plain 
gelfoam® (ten animals), crystalline penicillin- 
gelfoam® (ten animals) and procaine-penicillin- 


gelfoam® (five animals). A total of thirty-five 
unprepared mongrel male and female dogs 
weighing 5 to 20 kg. were used. Intraperitoneal 
nembutal® anesthesia was given. Through a 
midline lower abdominal incision the descend- 
ing colon was brought out of the abdomen and 
packed off from the cavity and wound edges. 
The colon was kneaded free of fecal content and 
Scudder intestinal clamps were applied to the 
two limbs of the loop. After ligating several 
small mesocolic vessels clamps were applied 
and a small segment of bowel was removed. 
(Fig. 1a.) The open end of each limb was 
cleaned with dry gauze sponges. An open end- 
to-end two-layer anastomosis was used, consist- 
ing of an inner layer of continuous No. 0000 
chromic catgut which inverted the mucosa, 
and an outer layer of interrupted Halsted 
sutures of No. cooo black silk. (Figs. 18 and 
1c.) Following closure of the rent in the meso- 


~ colon the abdominal wall of control animals was 


closed. 

In subsequent series the serosal silk sutures 
were held long to facilitate tying the gelfoam® 
strips directly over the anastomosis. These 
strips were approximately 2 cm. wide and 
sufficiently long to encircle the anastomosis 
completely. (Fig. 1p.) 

In the second series the gelfoam® was moist- 
ened with normal saline before application in 
order to simulate more closely the strips used 
in the third and fourth series. In the third 
series the gelfoam® was impregnated with 
500,000 units of crystalline penicillin.t In the 
fourth series each strip was impregnated with 
600,000 units of procaine-penicillin. Postoper- 
atively all animals were restricted to water and 
milk for three days, after which regular feed- 
ings were resumed. 

In the third and fourth series cultures were 
obtained from the surface of the bowel at the 
site of the second layer closure of the anas- 


+ Gelfoam® and crystalline penicillin were supplied 
by the Upjohn Company, Kalamazoo, Mich. 


* From the Department of Surgery, Syracuse University Medical Center, Syracuse, N. Y. 


462 


American Journal of Surgery 


AG 
wd 
‘ 
‘ 
- 
wa 
ve 
, 
| 
\ 
? 


Chamberlain et al.—Gelfoam in Intestinal Anastomosis 


463 


IB 


ID 


Fic. 1. A, First rem in eal of segment of colon; B, Gest laines of anastomosis nearly completed; 
c, second layer or serosal suture completed; p, gelfoam strip placed and tied at the line of closure. 


tomosis. At autopsy cultures were taken from 
the abdominal cavity of all animals which died 
or were sacrificed. 

In order to determine the status of anas- 
tomoses the majority of animals surving in each 
series was sacrificed between the fifth and 
fourteenth day postoperatively. Specimens of 
bowel were preserved in 10 per cent formalin 
for photography and microscopic study. 


RESULTS 


In the control series all ten dogs survived 
surgery without evidence of morbidity. Four 
of the six animals which were sacrificed had 
rather marked adhesions about the anastomo- 
ses. Suture lines were intact and no abscesses 
were present. 

In the plain gelfoam® series three dogs expired 
on the fourth, fourth and fifth postoperative 
days. Autopsy revealed disruption of the anas- 
tomosis in each instance with generalized peri- 
tonitis and marked liquefaction of the gelfoam.® 
Four of the surviving animals were sacrificed 
from the fifth to the twelfth day. In these, many 
adhesions and considerable liquefaction of gel- 
foam® were noted. The anastomoses, however, 
were intact. 
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In the penicillin-gelfoam® series all ten dogs 
survived. An autopsy in the eight dogs which 
were sacrificed between the fifth and ninth 
postoperative days the anastomoses were in- 
tact; the gelfoam® was solid with a glistening 
smooth surface and adhesions were strikingly 
minimal. 

In the procaine-penicillin-gelfoam® series one 
dog died of peritonitis due to perforation of the 
anastomosis. In three of the four surviving 
animals which were autopsied between the 
seventh and twelfth days there were marked 
adhesions with abscess formation and associ- 
ated peritonitis. (Table 1, Figs. 2A, B and c.) 

Fifteen operative cultures obtained yielded 
primarily coliform organisms and alpha and 
beta ‘streptococci. Growth was recorded as 
heavy only in three and surprisingly enough 
was sterile in three. Postmortem cultures from 
eight animals of the crystalline-penicillin series 
revealed a few colonies of coliform organisms. 
Only one yielded growth of a few streptococci. 


COMMENTS 


Although we are concerned with the effect 
of gelfoam® on intestinal anastomosis, we are 
concerned more directly with the effect pro- 
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Fic. 2. A, Sample specimen from series 1, control group; B, specimen of series 2, plain gelfoam group. Pointer indi- 


cates site of perforation of anastomosis. The gelfoam appears fragmented and liquefied; c, specimen of series 3, 
crystalline penicillin gelfoam, pointer indicates the gelfoam at anastomosis intact. 


duced by the surface contamination which is 
an ever present danger following bowel surgery. 
Contamination has been minimized by the use 
of a two-layer anastomosis. This technic also 
simulates more closely the usual type used in 


TABLE | 


sufficient virulence to produce a marked intra- 
peritoneal reaction. It is agreed that normal 
body defensive mechanisms can better cope 
with the coliforms in the absence of gram- 
positive organisms. 


Autopsies 


No. 
Series Operated | Mortality Animals 
Upon No. Findi with 
Examined Marked 
Adhesions 


Crystalline penicillin gelfoam 
Procaine penicillin gelfoam 


oO 


7 3-Peritonitis with gross 6 
perforation 

8 5-Only serous fluid 

5 2-Peritonitis 5 


2-Abscess 


human bowel closure. Adhesions formed about 
the line of closure in the control dogs were 
sufficient to localize the contaminants and 
allow normal body defenses to handle the situ- 
ation. However, when a culture medium such as 
gelfoam® was placed at the disposal of these 
contaminating bacteria, the infection became 
rapidly accelerated. With this increased infec- 
tion on the bowel surface the anastomosis failed 
to heal, which in turn resulted in abscesses, 
perforation and peritonitis. Massive dosage of 
penicillin was then impregnated into gelfoam® 
which was found to decelerate the infection. 
Cultures obtained revealed the fact that the 
streptococci were eliminated almost entirely. 
The remaining coliform organisms were not of 


# It was reasonable for us to assume perhaps 
that a more prolonged effect of the penicillin 
might be attained even in the peritoneal cavity 
with the use of a procaine-penicillin combina- 
tion. However, the results in the fourth series 
show that protection by this preparation was 
most inadequate. Little can be said at this time 
in regard to the breakdown or absorption of 
procaine-penicillin in the peritoneal cavity. 


CONCLUSIONS 


1. Gelfoam® in apposition to intestinal 
anastomoses increases the danger of perfora- 
tion and fatal peritonitis in dogs. 

2. Impregnation of this gelfoam® with crys- 
talline-penicillin (500,000 units) is effective in 


American Journal of Surgery 


: 
2A 2B 2c 
| 
| | | 


preventing perforation of the anastomosis or 
local abscess formation. 

3. Impregnation of gelfoam® with a pro- 
caine-penicillin preparation is ineffective in the 
dosage given (600,000 units). 
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Cancer of the vulva is extremely rare, being found in only one-half of 
1 per cent of all patients with cancer. Many cases of vulvar cancer are hard 
to classify on the basis of our present knowledge so that comparison of 
results by various forms of therapy cannot justly be made. Recently, 313 
such cases were studied, mainly for statistical purposes, by J. P. Palmer 
et al., and they came to the conclusion that a more adequate classification 
is urgently needed. In the meantime, the reader may be surprised to learn, 
on the basis of present studies they fail to find definite evidence that the 
absolute cure rate is any better when the very radical Basset excision of the 
vulva and of all the inguinal lymph nodes is done than when less radical 
measures are adopted, such as vulvectomy with incomplete removal of 
inguinal glands with or without use of other therapeutic measures, as 
radiotherapy. (Richard A. Leonardo, M.D.) 
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FASCIA LATA REPAIR OF MASSIVE VENTRAL HERNIAS 


Rosert C. M.D. AND EuGeng F. Damstra, M.D. 
Dayton, Obio 


er of the most difficult problems in 


surgery has always been the repair of 
massive recurrent and postoperative 


Artenuated from oblique 
peritoneum mm. 6 rectus 

and sheath 
scar tissue 
coapted over “5 Internal oblique m 
_ intestines Rectus m. 
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tution” into bands of living tissue, especially 
when they had a function to perform. The con- 
clusion was finally reached, however, that 


Fic. 1. Case 1. Flap of anoneurosis from lower abdomen is raised to cover defect in mid-abdominal 


wall which developed after cholecystectomy. 


Fic. 2. Case 1. Reflected flap is fixed over upper abdominal defect with wire sutures. Defect in 
lower abdomen apparently filled in with heavy scar tissue as wall is now firm. 


ventral hernias. In the early days of our prac- 
tice, when suture material was confined largely 
to catgut, we were consulted by a number of 
patients with hernias so huge that operation 
by the standard Mayo imbrication procedure 
could not possibly have been successful. The 
plight of these unfortunate patients started us 
on a search for a practicable method of repair- 
ing such defects. 

A review of the literature revealed that many 
ingenious methods had been tried. Muscle 
transplants, fascia flaps, buried skin grafts 
and even periosteum and bone as well as vari- 
ous heteroplastic materials had been employed 
with some success but none had become popu- 
lar because of the disabilities they had left 
behind. One group of investigators experi- 
mented with sutures and grafts of fascia or 
tendon preserved in alcohol. Others studied 
the fate of heterofascia grafts. Often the ob- 
servation was made that these dead substances 
were transformed by ‘‘absorption and substi- 


fresh autogenous fascia gave superior results. 
Recently success has been reported with tan- 
talum mesh, which becomes completely en- 
veloped in fibrous tissue, but this we have not 
tried. We took our inspiration largely from 
the work of Gallie and LeMesurier who filled 
in defects with woven strands of fascia lata, 
from Singleton who reported good results with 
fascia transplants, and from Wangensteen who 
did pioneer work with reflected flaps of ab- 
dominal aponeurosis and pedicle grafts of 
fascia lata. 

Of all the methods proposed fascia lata 
sutures and grafts appealed to us as the best. 
There are a number of reasons for our choice. 
Fascia is a homogeneous tissue which can be 
removed from the thigh without ill effects. 
When transplanted it causes no unfavorable 
tissue reaction. It is living tissue which 
promptly becomes an enduring part of the re- 
pair. Fascia is a normal supporting tissue of the 
body. Furthermore it is charged, in the form 
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3 
Fic. 3. Case 11. Pedicle graft of fascia lata is drawn under skin and over inguinal ligament to cover defect in 


lower mid-abdominal wall. 


Fic. 4. Cases 111 to vit. Free transplant of fascia lata is fixed over the large ventral defect with wire sutures. 
Fascia lata sutures from the other thigh may be used to reinforce the repair, as shown in inset. 


of scar tissue, with the function of anatomic 
repair. Unlike the skin it is normally buried 
and does not have to be absorbed, infiltrated 
and transformed in order to survive and carry 
on its function. Unlike tantalum it does not 
remain in the tissues as a foreign body which 
must be overgrown to protect the surrounding 
tissues. In a word, either as sutures or as grafts 
fascia seems to us the ideal material for the 
repair of intractable hernias. 

Since 1923, therefore, we have used fascia 
sutures to reinforce repairs with non-viable 
sutures. We have also tried flaps reflected 
from the abdominal aponeurosis (Figs. 1 and 2) 
as well as pedicle grafts (Fig. 3) and free grafts 
(Fig. 4) from the fascia lata. All of these 
methods have been satisfactory and have pro- 
duced good results, but at present we routinely 
use the free graft of fascia lata. We find that 
free grafts heal just as well as pedicle grafts 
and perhaps better. With a pedicle graft the 
leg must be retained in flexion until the pedicle 
is severed. Mobilization of the patient, there- 
fore, is delayed. When a free graft is used, 
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the patient can be up and around within a 
few days. He is more comfortable and healing 
probably occurs sooner and is more firm since 
a negative nitrogen balance is decreased by 
early mobilization. 


TECHNIC 


The free graft has the additional advantage 
that the technic is less difficult. An incision 
is made over the hernia and the area is carefully 
explored. The peritoneum and attached scar 
tissue are coapted with chromic catgut. If the 


aponeurosis cannot be imbricated without un- 


due tension, it is at least brought together when 
possible with interrupted cotton sutures. 

A long incision is then made in the lateral 
aspect of one thigh and a sufficient area of 
fascia lata is removed from the iliotibial tract 
and its fascia lata extensions. This is kept moist 
and at body temperature until used. The super- 
ficial fascia and skin are closed over the defect 
in the thigh. It is not necessary to coapt the 
margins of the fascia. The heavy scar tissue 
which replaces it seems to be quite adequate to 
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prevent bulging of the muscles; and although 
in some cases healing is slow, we have not 
known any permanent disability to result. 
There may be some serous accumulation, 
especially in obese patients, but this does not 
seem to be an important complication. When 
it Is necessary to use both a graft and fascia 
sutures, the sutures are removed from the 
contralateral thigh with a Masson fascia 
stripper. 

The free graft is placed over the defect, 
overlapping the sound margins of aponeurosis 
at least 1 inch and preferably more. It must fit 
smoothly but without tension and is fixed in 
place with a double row of interrupted wire 
sutures tied in square knots around the margin. 
It is also fastened to the. underlying tissues at 
intervals over its entire area. 

Fascia sutures may be inserted in two ways. 
We formerly used an over and over stitch, 
passing the suture through the graft, then 
through the surrounding aponeurosis and back 
through the graft until the end was reached. 
The end was tied to the next suture in a square 
knot, then transfixed and tied with a cotton 
suture. Lately we have been using a running 
stitch, passing the suture through the graft and 


the underlying margins of the aponeurosis.. 


(Fig. 4.) This type of fascia suture is very flat 
and smooth and seems to provide firmer 
anchorage than the over and over stitch. 

Of the non-viable sutures we have found 
either cotton or stainless steel wire to be satis- 
factory. We rather prefer, however, to use 
interrupted sutures of No. 36 wire, placing 
the stitches reasonably close together. We be- 
lieve that this is important. Heavier sutures 
placed farther apart require a larger bite of 
tissue. There is greater tension on each suture, 
the stitches are more apt to cut out and tissue 
necrosis is more likely to occur. 

The same thing applies to fascia lata sutures. 
We cut them 214 to 3 mm. wide and use an 
ordinary Mayo needle, No. 4 or 5, with a long 
eye. The small caliber prevents tearing of 
tissues. In most of our illustrations in order to 
simplify the drawings fascia sutures are not 
shown, but we do use them when indicated. 
We have had good results with both cotton and 
wire sutures without fascia; but when the 
tissues are of unusually poor quality, we believe 
the chances of success are enhanced by the 
addition of fascia sutures. They do not pull out 
so readily, perhaps because of their elasticity, 
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and they are promptly incorporated as a living 
part of the repair. They thus have the double 
advantage of providing permanent mechanical 
support and attachment by scar tissue. 

We believe that most of the reported failures 
with fascia repairs have been due to inexpert- 
ness in their use. A fascia graft must be firmly 
fixed but not under tension. Fascia sutures 
must be smoothly and snugly placed but with- 
out tension. It is not necessary to fix every 
stitch with non-viable sutures although a 
suture through the end alone will not hold. 
The fascia ends must be tied and the knot 
transfixed and tied with cotton. 

Fascia and Infection. An increased inci- 
dence of infection with fascia has been reported 
by some writers. However, we have not ob- 
served this and see no reason why it should 
occur if the fascia is properly handled. In two 
of our most difficult cases surface infections 
developed but they did not penetrate below the 
fascia graft or infiltrate the deep tissues. Al- 
though the infection retarded healing, the 
eventual result was entirely satisfactory in 
both cases. When fascia is used, we have noted 
perhaps a little more than the usual tendency 
to develop serous accumulations. This can be 
largely overcome by meticulous hemostasis, 
snug apposition of the fascia to contacting 
tissues and adequate drainage. 


CASE REPORTS 


The following cases are presented because 
they illustrate the several methods we have 
tried for repair of massive ventral hernias. All 
the repairs were successful although these 
were the largest ventral hernias that we have 
treated. 

Case 1. The patient, a white man aged 
thirty-four, weighing 282 pounds, came to us 
on April 3, 1944, complaining of multiple 
hernias which had developed in the scar of a 
cholecystectomy performed seventeen months 
previously and followed seven months later 
with an unsuccessful ventral herniorrhaphy 
with silk and wire sutures. 

Examination revealed a very long transverse 
incisional scar in the right upper quadrant, with 
a medial hernia 714 cm. in diameter and a 
lateral hernia measuring 13 cm. The aponeu- 
rosis was widely separated and in one area 
there was a sinus containing pus. 

On May 20, 1944, both hernias were repaired 
using wire and fascia lata sutures. The medial 
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5 
Fics. 5 and 6. Case ut. Large ventral hernia which developed after hysterec- 
tomy for carcinoma. Hernia was successfully repaired with a pedicle graft 


from the iliotibial tract. 


hernia was too large for a transverse closure 
and was closed longitudinally under marked 
tension. A permanent repair of the lateral 
hernia was secured but the medial hernia re- 
curred as expected. On August 21st after 
twelve days of hospital preparation the medial 
hernia was again closed by a Mayo imbrication 
procedure using cotton reinforced by fascia lata 
sutures. It recurred in about three months. 

On March 19, 1945, a fascia flap from the 
aponeurosis in the lower left abdomen was dis- 
sected free, leaving the upper margin attached. 
The flap was reflected over the hernial defect 
and fixed with cotton and fascia lata sutures. 
(Figs. 1 and 2.) Apparently the fascial defect 
in the lower abdomen regene: ated or was filled 
in with strong scar tissue, for the wall remained 
firm.* Six years later there was no indication of 
further herniations. 

Case u. The patient, a white woman aged 
fifty-two, consulted us on April 26, 1945, giving 
a history of hysterectomy for carcinoma seven 
years previously complicated by peritonitis and 
followed with a lower abdominal hernia. This 
gradually became larger and caused so much 
discomfort that household tasks became almost 
impossible. 

Examination showed multiple scars in the 
lower abdomen and a large incisional hernia 
through an oval-shaped defect about 15 cm. 
long and 13 cm. wide. (Figs. 5 and 6.) 

At operation on May 7, 1945, because there 
was insufficient tissue for imbrication the 


* Koontz noted replacement of excised rectus sheath 
in dogs with fibrous tissue much heavier than the 
original sheath (Ann. Surg., 83: 523-36, 1926). 
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margins of the aponeurosis were coapted with 
interrupted cotton sutures, but under so much 
tension as to jeopardize the result. A large 
area of fascia lata was incised, therefore, and 
dissected upward, leaving it attached at the 
upper margin. The flap was brought over the 
inguinal ligament under the skin and sutured 
over the defect with cotton. (Fig. 3.) The thigh 
was placed in flexion and supported with ad- 
hesive tape. On the ninth postoperative day 
the graft was severed from its pedicle through 
a small thigh incision. 

Examination five years later revealed good 
integrity of the entire abdominal wall and no 
bulging of the leg muscles. 

Case. The patient was a white man aged 
fifty-one weighing 205 pounds. An umbilical 
hernia had developed on February 27, 1939, 
while the patient was lifting. When we first 
saw him, two unsuccessful attempts had been 
made to repair the hernia; and at the time of 
the last recurrence another hernia had devel- 
oped concurrently in the right lower quadrant. 

On examination we found a large midline 
incisional hernia in the upper abdomen, with a 
ring approximately 10 cm. in diameter. There 
was also a huge, firm, irreducible mass in the 
right lower quadrant not connected with the 
inguinal canal. (Figs. 7 and 8.) 

We repaired the lateral hernia on March 21, 
1945. A large section of small intestine was 
replaced in the peritoneal cavity and a portion 
of the hernial sac measuring 25 by 11 cm. was 
resected. The wound was closed transversely 
and the aponeurosis was imbricated with cotton 
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Fics. 7 and 8. Case 1. Condition of patient after two attempts to repair a 


primary umbilical hernia. Fascia lata sutures were sufficient for repair of 
lateral hernia, but medial hernia required a free graft of fascia lata. 


and fascia lata sutures. Healing was delayed for 
three months by serous drainage and develop- 
ment of two superficial sinuses but eventually 
was complete. 


On November 14, 1946, the mid-abdominal 


hernia was repaired. The ring was so large that 
the normal fascia surrounding it could not be 
approximated. After closing the peritoneum 
and scar tissue a large transplant was removed 
from the iliotibial tract and sutured over the 
abdominal defect with fine wire. Recovery was 
uneventful. Almost four years after the second 
repair and five and a half years after the first 
the abdominal wall was firm and strong in both 
areas, without any indication of a recurrence. 
Case 1v. The patient, a fairly obese white 
woman aged forty-four, had a right ovarian 


9 10 

Fics. 9 and to. Case tv. Two large ventral hernias which developed after removal of 
an ovarian cyst. Both defects were covered with a single large f ree transplant of 
fascia lata. 


cyst removed five years before she came to us 
complaining of upper abdominal pain, nausea 
and vomiting. Examination revealed two large 
defects at the upper end of the lower midline 
incision. The rings were difficult to outline 
because of the protrusion of the bowel, which 
was very close to the skin. (Figs. 9 and 10.) 
On April 27, 1946, through a transverse 
incision the peritoneum and scar tissue were 
coapted with catgut. The margins of the 
aponeurosis were so widely separated that it 
was impossible even to bring them together. 
The entire defect, therefore, was covered with 
a large sheet of fascia lata from the right thigh 
which was fixed in place with wire sutures. 
The postoperative course was uneventful 
except for serous drainage from both abdominal 


American Journal of Surgery 


uf) 
y 
=> 
- 
ary 
7 
by 


and thigh wounds for a time. Four years later 
the abdominal wall was firm and there was no 
evidence of recurrence. 

Case v. The patient was a white woman 
aged fifty-six weighing 180 pounds, upon whom 
we did a two-stage Mikulicz operation in 
November, 1944, for a malignant tumor of the 
sigmoid colon, which was followed with eviscer- 
ation. On May 23, 1946, the patient returned 
with a large incisional hernia through a defect 
in the left rectus incision. (Fig. 11.) 

At herniorrhaphy on July 12, 1946, the 
aponeurosis was found to be retracted laterally 
so far that it could not be coapted. After the 
peritoneum and attenuated scar tissue were 
closed, the defect was covered with a large free 
transplant from the left iliotibial tract sutured 
to the underlying structures with fine wire. 

Four years after operation the abdominal 
wall was firm and there was no evidence of a 
recurrence. 

Case vi. The patient, a white woman aged 
sixty-one, came to us August 29, 1946, for 
treatment of a large bilateral intrathoracic 
nodular goiter and a huge ventral hernia. The 
goiter had been present for twenty-five years, 
had gradually grown larger and was causing 
some choking and pressure symptoms. The 
hernia had appeared eight months after a 
hysterectomy and bilateral salpingo-oophorec- 
tomy performed nine years previously. It had 
gradually enlarged and had become painful 
but was always reducible. Physical examination 
revealed a low midline scar with the hernia in 
the lower portion. The ring was approximately 

10 cm. in diameter. 

Total thyroidectomy was performed on Sep- 
tember 20, 1946, as there was adenomatous 
degeneration of the entire gland. The patient 
made a good recovery. She was placed on 
thyroid extract and her health improved. 

Herniorrhaphy was performed on August 20, 
1947. The entire abdominal wall had broken 
down in the lower portion of the incision and 
there were many adhesions which were freed. 
The aponeurosis could have been closed only 
under extreme tension, and therefore the defect 
was covered with a large free transplant from 
the right iliotibial tract sutured in place with 
wire. (Fig. 4.) 

Convalescence was uneventful except for col- 
lection of serum in both abdominal wall and 
thigh. This cleared up under treatment and 
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Fic. 11. Case v. Massive ventral hernia following 
two-stage Mikulicz operation for malignant sigmoid 
tumor; cured by free transplant of fascia lata. 


examination three years after operation dis- 
closed good integrity of both wounds. 

Case vu. The patient, an obese white man 
aged forty-eight, came to us on January 19, 
1949, complaining of pain and bulging in the 
abdomen which had started abruptly a week 
before while lifting a heavy weight. He gave a 
history of a right indirect inguinal hernia, which 
had been repaired in February, 1945. Infection 
had developed and a granuloma had been 
excised from the scar in August, 1945. Ap- 
pendectomy, performed in November, 1947, 
had been followed with evisceration on the 
eighth postoperative day and a_ secondary 
closure. Since his recovery the patient had been 
wearing an abdominal support. 

Examination revealed a right rectus scar 
with a hernia of football size or larger in the 
upper angle near the umbilicus. The ring was 
difficult to palpate because of the size of the 
hernia, but it appeared to be about 714 to 
10 cm. in diameter. 

Herniorrhaphy was done on March 24, 1949. 
A semi-elliptical longitudinal incision was made, 
excising the old scar. The peritoneum and scar 
tissue were closed with chromic catgut. The 
defect in the rectus sheath measured 16 to 
17 cm. across and closure was impossible. A 
sheet of fascia lata 25 by 18 cm. in size was 
sutured over the defect with wire. Numerous 
small stab incisions were made in the graft to 
facilitate drainage, and two Penrose drains 
were inserted between the transplant and the 
superficial tissues. Recovery was uneventful 
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except for serous drainage from the abdominal 
wound which cleared up promptly. 

A year and a half later the abdominal wall 
was strong and firm, with no sign of recurrence 
although the patient had returned to heavy 
labor. 

Case vii. This patient, a white woman 
aged sixty-eight, weighing 158 pounds, under- 
went a cholecystectomy in 1934. About a 
month afterward a large incisional hernia de- 
veloped. This was constant in size and caused 
no trouble until November 4, 1949, when the 
patient fell. She was admitted to the hospital 
suffering from a large incarcerated hernia, with 
nausea, vomiting and pain. 

At operation on November 11th the sac was 
excised and the peritoneum and attenuated 
scar tissue were closed with catgut. The defect 
in the aponeurosis was so large that the margins 
could not be coapted. A large free graft from 
the right iliotibial tract was sutured over the 
defect with wire. Three fascia lata sutures from 
the left thigh were used to reinforce the wire 
sutures around the margin of the graft in the 
manner shown in Figure 4 (inset). Multiple 
small drainage incisions were made in the graft 
and a Penrose drain was brought out through 
a stab wound. A Penrose drain was also in- 
corporated in the closure of the right thigh. 

There was some serous drainage from the 
abdominal wound and the right thigh but the 
patient recovered promptly. Nine months later 
all three wounds were well healed and firm and 
there was no evidence of recurrence. 


PRIMARY OPERATIONS 


The primary operations preceding develop- 
ment of the eleven hernias presented by these 
eight patients fall into the following three 
groups: 

(1) Operations on the genital tract: 

Hysterectomy for carcinoma followed 
with peritonitis 

Hysterectomy and bilateral salpingo- 
oophorectomy 

Excision of an ovarian cyst with twis- 
ted pedicle 

(2) Operations on the digestive tract: 

Cholecystectomy (two cases) 

Mikulicz’s operation for sigmoid car- 
cinoma 

Appendectomy 


(3) Operation for hernia due to congenital 
defect: 
Repair of umbilical hernia 


ETIOLOGY OF INCISIONAL HERNIAS 


These cases presented a number of conditions 
generally recognized as causes of failure to heal, 
as follows: (1) conditions which impair nutri- 
tion by restricting intake or absorption of food, 
such as cholecystitis, intestinal carcinoma and 
gastric ulcer (present in Case 11); (2) obesity, 
a nutritional or metabolic condition which 
imterferes with formation of connective tissue; 
the suggestion has been advanced that fat cells 
are formed at the expense of fibroblasts; (3) 
serosanguineous effusion which may be due to 
imperfect hemostasis, some defect in the clot- 
ting mechanism, salt and water imbalance or 
hyproproteinemia with reduction of blood 
proteins; (4) infection, which apparently was a 
factor in producing incisional hernia in several 
of our cases; (5) excess strain on healing tissues 
because of closure under tension or severe cough 
(present in three of our cases); (6) longitudinal 
incision (used at primary operation in all but 
one of our cases); this type of incision is vulner- 
able to contraction of the lateral muscles which 
pulls apart the lips of the wounds; (7) develop- 
mental defect, which probably was responsible 
for the original umbilical hernia in Case 111; 
such defects are not necessarily anatomic but 
may be a localized weakness of the fibrous 
tissue resulting from poverty of cellular en- 
zymes responsible for protein synthesis; (8) 
endocrine imbalance, present in at least three 
of our patients, which may impair the healing 
process; (9) malfunction of the adrenal cortex; 
recent studies have shown that in gastroin- 
testinal cancers the salt and carbohydrate 
metabolisms are deranged even in the early 
stages. This is attributed to cortical deficiency. 

Danger signs should be constantly borne in 
mind by every surgeon; and when they are ob- 
served, special precautions should be taken to 
forestall evisceration or herniation. The present 
concensus is that the cause of imperfect healing 
is a profound disturbance of protein metabolism, 
and preoperative treatment should be given to 
improve the ability to form proteins. 


CONCLUSIONS 


On the basis of our experience we believe 
the use of free grafts from the iliotibial tract 
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to be the most satisfactory method available 
for repair of massive ventral hernias. 

Healing is a function of connective tissue, 
and its use for this type of plastic surgery is 
logical on both anatomic and_ physiologic 
grounds. Transplants readily become estab- 
lished in their new location, apparently with 
little or no loss of their original strength. 


SUMMARY 


A series is reported of large ventral incisional 
hernias repaired with various technics involv- 


473 


ing the use of fascia. Good results were obtained 
with a reflected flap of abdominal aponeurosis, 
with a pedicle graft of fascia lata and with 
free transplants of fascia lata from the iliotibial 
tract. The latter method is the simplest and 
most satisfactory since it does not interfere 
with early mobilization of the patient. Wire 
sutures are preferred to fix the grafts, supple- 
mented by fascia lata sutures when the tissues 
are of poor quality. Satisfactory repair of less 
severe incisional hernias may be accomplished 
with fascia lata sutures, but grafts are required 
to fill in the larger defects. 


Att of us have been treating high blood pressure (by medical and later 
by surgical means) without really knowing too much about the mechanism 
producing arterial hypertension. Of course, the final word has not been said 
on this subject but according to our present concept, as explained by B. C. 
Lockwood, arterial hypertension is caused by pressor substances which pro- 
duce spasm of the arterioles and probably of the small arteries. These 
pressor substances are the result of renal ischemia associated with a con- 
stitutional vascular irritability. This theory is a logical one based upon our 
present clinical and investigative knowledge of this subject. It will have to 
stand as our best available explanation of the pathologic physiology of this 
condition until a newer and better explanation is forthcoming. (Richard A. 


Leonardo, M.D.) 
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INGUINAL HERNIAS* 
SOME CAUSES OF RECURRENCE 


Amos R. Koontz, M.D. 


Baltimore, Maryland 


O surgeon should ever undertake an 
N operation for inguinal hernia without 
bearing in mind the relatively high re- 
currence .rate as reported in contemporary 
literature. The surgeon who does approach the 
operation lightly without bearing this in mind 
is inviting a higher percentage of recurrences 
than is necessary. I shall make no attempt to 
analyze the current statistics on recurrences. 
We all know that they vary from between 1 or 
2 per cent to 20 per cent or more. We also know 
that it is very difficult to get correct and ac- 
curate statistics. Suffice it to say that no 
surgeon can assure any patient with inguinal 
hernia that the operation will certainly cure 
him. 

This paper is concerned with some of the 
causes of recurrence following operation for 
inguinal hernia. It is presumed to start with 
that we are dealing with those operations per- 
formed by surgeons with a thorough knowledge 
of the anatomy of the inguinal region and of the 
surgical principles involved in hernia repair. 
The object of this paper is to discuss the causes 
of recurrence in the hands of well qualified 
surgeons. We all know that such cases occur 
entirely too frequently. I do not propose to in- 
clude in my remarks any such trite reasons for 
recurrences as are often given in articles on this 
subject such as poor asepsis, incomplete hemo- 
stasis, improper incision or bad choice of 
operation. 

Over the years it has been generally agreed 
that in indirect hernia a sine qua non is high 
ligation of the sac. This means, of course, that 
the sac should be dealt with m such a manner 
so as to leave no process or teat of peritoneum 
projecting from the peritoneal cavity through 
or into the internal inguinal ring. This can be 
done by dissecting the sac free from below well 
up through the internal ring and transfixing 
and ligating it there. It may also be done by the 


method of LaRoque,' doing a muscle splitting 
incision above the internal ring, opening the 
peritoneal cavity, Invaginating the sac from 
below up into the peritoneal cavity and dealing 
with it there, thus securing very high ligation. 
Recently Jacobson®* has advocated using 
LaRoque’s approach without invaginating the 
sac into the peritoneal cavity but excluding the 
opening of the sac from the peritoneal cavity by 
suturing the upper flap of the incised parietal 
peritoneum to the lower border of the ring form- 
ing the neck of the sac. By so doing he leaves 
the sac in place, simply splitting it open longi- 
tudinally, maintaining that its presence adds to 
the fibrous strength of the floor of the inguinal 
canal. He reports excellent results with this 
method. 

In a case of direct inguinal hernia the im- 
portant thing is to close the fascial defect in 
Hesselbach’s triangle. There are a number of 
ways of doing this. One should always make 
sure when dealing with either indirect or direct 
hernia that it is not the pantaloon type. When 
operating upon either type of hernia a sac of 
the other type should be searched for. La- 
Roque’s approach with a finger in the peritoneal 
cavity greatly facilitates this search and also 
enables the operator to explore the femoral 
canal. Obviously, it is futile to operate for 
direct hernia and leave an indirect sac un- 
noticed or vice versa. 

It is not within the scope of this paper to 
discuss the relative merits of the various stand- 
ard operations for inguinal hernia. We all know 
that good results have been obtained from all 
of them. I simply want to discuss some general 
principles the observance of which I believe 
will diminish the recurrence rate no matter 
what type of operation is used in the repair. 
Four of the principal causes of recurrence, so 
far as the operation itself is concerned provided 
the sac has been properly dealt with, are: (1) 


* From the Department of Surgery of the Johns Hopkins University School of Medicine, Baltimore, Md. 
Read before'the Association of Surgeons of the Southern Railway System, Forty-ninth Annual Meeting, Washing- 


ton, D. C., May 25, 1950. 
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The presence of areolar tissue left on important 
structures which are to be sutured together; (2) 
tension; (3) the use of absorbable sutures and 
(4) poor tissues. 


Areolar Tissue. The significance of thor- 


oughly removing areolar tissue from all im- 
portant structures before they are sutured to- 
gether was demonstrated‘ experimentally about 
twenty-five years ago. The presence of areolar 
tissue on any structures to be sutured together 
results in a poor, filmy, flimsy type of union 
which has no strength whatever. Thorough re- 
moval of areolar tissue from such structures as 
muscle or fascia before they are sutured to- 
gether brings these structures into more inti- 
mate contact and results in a very firm union. 
In operating for recurrent hernia every surgeon 
has seen the internal oblique muscle thoroughly 
united to Poupart’s ligament throughout part 
of the suture line but pulled away throughout 
the remaining portion. It might possibly be 
that areolar tissue was cleaned away in a por- 
tion of the suture line and not cleaned away in 
the remaining portion. Tension undoubtedly 
plays a part. Be that as it may I am convinced 
that a great many surgeons do not pay enough 
attention to removing areolar tissue thoroughly 
from important structures before they are 
sutured together. 

Tension. We have all been taught that it is 
improper to suture structures together under 
tension, especially in operations for hernia, yet 
how often we have seen structures brought 
together under such tension that the feat would 


have been impossible but for the heavy suture 


material used in the repair. There are cases, of 
course, In which some tension is unavoidable. 
However, in operating for inguinal hernia util- 
ization of the relaxation incision in the sheath 
of the rectus introduced by Halsted’ many 
years ago will in most cases entirely eliminate 
any tension in the structures which are to be 
sutured together. This relaxation incision is 
made from the symphysis upward for approxi- 
mately 3 inches and should be made over the 
center of the rectus muscle. Exposure of the 
rectus sheath is easily accomplished by simply 
lifting up the inner flap of the aponeurosis of 
the external oblique and separating it from the 
rectus sheath by blunt dissection with the 
finger. The incision should not be made near 
the edge of the rectus muscle; because when the 
conjoined tendon is sutured to either Poupart’s 
or Cooper’s ligament, the cut edge of the sheath 
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is retracted away from the muscle leaving a gap 
along the lateral edge of the rectus which 
weakens the abdominal wall at this point. 

Absorbable Sutures. Everyone will agree 
that the cure of inguinal hernia depends upon 
the structures used in the plastic repair remain- 
ing in close apposition until firm healing is ob- 
tained. It is also generally agreed that there are 
many variables in the rate of absorption of 
absorbable sutures such as catgut and that no 
one can tell whether these materials will be 
absorbed rapidly or will persist until healing is 
complete. Unless they do remain in place and 
retain their tensile strength until healing is 
complete, it is obvious that recurrence will 
result. Many surgeons have reported higher 
recurrence rates with absorbable than with 
non-absorbable sutures. Parsons® reported a re- 
currence rate of 12.7 per cent when catgut was 
used and only 3.5 per cent when silk was used. 
For these reasons it seems apparent that in 
hernia repair non-absorbable sutures should be 
used and that to use absorbable sutures is only 
to invite disaster. I personally prefer silk or 
cotton and of a fairly large caliber so that it 
will not cut through. These sutures should be 
tied snugly but not tightly. I do not like wire 
sutures because they tend to cut through. 

The only objection that I hear raised to silk 
or cotton Is that if the wound becomes infected 
a sinus tract persists until the offending suture 
is removed. However, infections in clean 
wounds are very rare these days and the occa- 
sional one can be avoided by giving penicillin 
postoperatively for a few days. 

Poor Tissues. Large direct hernias, large 
indirect scrotal hernias of long-standing and re- 
current hernias are the types which are prone 
to have poor tissues. Often there is no trans- 
versalis fascia to be found. A relaxation incision 
in the sheath of the rectus aids in bringing the 
poor structures into apposition. Various acces- 
sory methods have been used to supply the 
defect such as flaps of fascia, free transplants of 
fascia, preserved sheets of fascia? and autog- 
enous®* and preserved'®"! strips of fascia. All of 
these methods have been used with varying 
degrees of success. For the past two years, in 
those patients with poor tissues and large de- 
fects I have been using a piece of tantalum mesh 
in Hesselbach’s triangle to reinforce the first 
suture line!? which is generally the conjoined 
tendon to Cooper’s ligament. The lapse of time 
is too short to evaluate this method but so far 
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there has been only one failure. Judging from 
the way fibrous tissue infiltrates tantalum mesh 
experimentally,'*-" there is every reason to 
believe that ultimate results will be better than 
those hitherto obtained by other methods. 

It is universally agreed that sliding hernias 
afford a higher recurrence rate than the ordi- 
nary type. I believe that this has been due to 
inadequate reduction of the sliding hernia in 
trying to replace the involved viscus in the 
peritoneal cavity by pushing it up from below. 
LaRoque’s approach affords a better chance of 
completely reducing the sliding hernia and 
properly containing it in the abdominal cavity 
than does the old orthodox method. The utiliza- 
tion of this approach for sliding hernia has 
recently been lucidly described by Carrington 
Williams. 

Even with this approach the operation is not 
always easy. Within the past year I have had 
two cases of large scrotal sliding hernias in 
which the mass could not be reduced through 
the internal ring although using LaRoque’s 
approach. In both these instances it was neces- 
sary to cut across the oblique muscle between 
the abdominal incision and the internal ring 
thus making the reduction easy. The incision 
through the oblique muscles was made at the 
linea semilunaris so there would be fascial 
structures utilizable in suturing the structures 
together again. 

It has long been considered that the bilateral 
operation rendered the recurrence rate higher. 
A recent article gave a much higher recurrence 
rate when the bilateral operation was per- 
formed than when each side was done sepa- 
rately. I believe that the bilateral operation can 
be done uniformly successfully if the patient 
has reasonably good structures and adequate 
relaxation incisions are made in the sheath of 
the rectus on each side. The important thing 
is to perform the operation without tension. 
Even though a bilateral operation had been 
originally planned, whenever I encounter such 
a large defect or poor tissues in operating upon 
the first side and think it inadvisable to do both 
sides at once I do not hesitate to stop after 
doing the first side and later explain the reason 
for it to the patient. If the patient consents, I 
operate upon the other side in about a week or 
ten days. My one failure during the past four 
years was a bilateral case in which I unex- 
pectedly encountered very poor tissues and a 
big defect on the second side necessitating a 


great deal more tension than was desirable. The 
good structures on the first side had afforded no 
inkling of this. A small piece of tantalum mesh 
was used to reinforce the poor structures but 
I know now that the piece used was not nearly 
large enough. The hernia recurred in a few 
months and was immediately repaired again, 
this time using a larger and more adequate 
piece of tantalum mesh. At the present time 
(only a few months postoperatively) the site is 
very strong and I have every reason to believe 
it will remain so. 

Patients with recurrent hernias especially are 
often told by surgeons that it will be necessary 
to remove the testicle in order to cure them. It 
is my belief that this is seldom true. The cord is 
rarely a deterrent to the cure of a hernia. Be- 
sides a great many patients will not submit to 
operation if they know they are thereby going 
to lose a testicle. However, I have had two 
cases in the last year in which I believed it 
desirable to resect the cord although the tes- 
ticle was left. Both of these were cases of recur- 
rent hernias. In the first patient the cord came 
directly through the abdominal wall at the 
internal ring and did not come through in the 
usual oblique manner. The opening through 
which the cord left the abdominal cavity was so 
large and so surrounded by dense scar tissue 
that I felt sure the opening could not be closed 
satisfactorily if the cord was left coming 
through it. Therefore, the cord was ligated at 
both the internal and external ring and the 
intermediate portion resected. This allowed an 
adequate closure of the internal ring. In the 
second case the cord was so fanned out and 
distorted from two previous operations that it 
was impossible to salvage it and it was dealt 
with in the same manner as the first case. 
Neither of these patients underwent atrophy of 
the testicle although the second patient had 
been operated upon so recently that it is im- 
possible to say what the ultimate outcome will 
be. Burdick and Higinbotham"™ reported 200 
cases with resection of the cord. Many of the 


testicles atrophied and some completely dis- 


appeared but it was surprising how many ap- 
parently remained normal. However, gangrene 
occurred in four of the 200 patients. Grace and 
Johnson”® state that necrosis of the testicle 
occurs only when it is disturbed from its normal 
attachments during the resection of the cord. 
I am convinced that a great many recur- 
rences occur early, sometimes even before the 
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patient leaves the operating table. The cause of 
such recurrences is straining resulting in either 
the breaking of sutures or the tearing of them 
from the structures in which they have been 
placed. Recently while operating upon a big 
muscular man for a large ventral hernia under 
cyclopropane the anesthetist attempted to 
change the cannister while the patient was 
under only a light anesthesia. The result was 
that the patient began straining heavily and 
broke the mattress sutures of heavy, black silk 
which had already been placed. These sutures 
broke directly under my vision and with a loud 
report. I am convinced that such an instance 
often happens after the wound is closed due to 
the patient’s straining under anesthesia. A 
great many anesthetists believe that a patient 
should be practically awake by the time the 
operation is over. We often see anesthetists at 
the end of an operation, with the patient 
almost awake, start sucking out his air passages 
thereby inducing violent straining and cough- 
ing. Nothing could be worse for a freshly made 
suture line. I personally perfer my patients to 
stay beyond the straining stage until they get 
back to their room. As soon as they start mov- 
ing around in bed the least bit, a dose of 
morphia large enough to keep them quiet until 
the anesthetic has worn off should be given. 
When I finish an operation and find that the 
patient is almost awake, I have the morphia 
given before the patient returns to his room. 
Once the patient is out from under the influ- 
ence of anesthetic, pain will keep him from 
straining enough to injure his suture line. 
Straining at stool, vomiting and coughing 
also put a tremendous strain on suture lines. As 
soon as the patients are able to take it after 
operation, I give them cellothyl, konsyl, meta- 
mucil, mucilose, saraka or one of the other cell- 
ulose or gum substances which simply forms 
bulk and makes for a large, soft, easy stool. This 
is kept up throughout the convalescent period 
and afterward if necessary, and effectually elim- 
inates all straining at stool even in the most 
constipated people. The Levin tube is is used in 
people who continue to wretch and vomit post- 
operatively. In patients who have been opera- 
ted upon before and know they habitually have 
prolonged-vomiting periods after anesthesia the 
Levin tube is brought into the operating room 
while the patient is still under anesthesia in 
order to avoid any straining which might occur 
by insertion of the tube when the patient is 
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awake. Patients who develop coughs after anes- 
thesia should be given sedatives, inhalations or 
whatever is necessary to keep the coughing at a 
minimum. Abdominal distention can be re- 
duced by the taking of solid food early. Natur- 
ally spinal anesthesia would eliminate some of 
the straining mentioned but spinal anesthesia is 
not always the anesthetic of choice. 

I strongly believe that the dressing (a small 
piece of flat gauze) should be firmly strapped on 
with 3 inch adhesive tape going all the way 
across the abdomen thus giving the entire in- 
volved area of the abdominal wall strong sup- 
port. Not only do the patients feel more com- 
fortable and secure with this type of dressing 
but also the tight strapping helps to take the 
strain off the suture line should any of the 
straining mentioned previously inadvertently 
occur. Successful hernia repair is the result of 
infinite pains and close attention to every 
minute detail. 

I also strongly believe that early ambulation 
is a deterrent to recurrence. It not only stimu- 
lates healing by improving the circulation and 
helping to keep the patient in positive nitrogen 
balance,?! but it also eliminates the strain of 
getting on the bedpan which increases the intra- 
abdominal pressure as much or more than the 
effort of getting out of bed.”? The patient has a 
much more satisfactory bowel movement when 
using a commode than when using a bedpan. 
They are in a natural position instead of an un- 
natural position and strain on the suture line is 
less. 


SUMMARY 


Some of the most important causes of recur- 
rence following operations for inguinal hernia 
have been discussed. No attempt has been 
made to discuss elementary surgical principles 
in which every experienced surgeon is so well 
grounded. However, successful hernia repair is 
the result of infinite pains and close attention to 
every detail of the operation as well as the post- 
operative care. 
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AMPUTATION OF LOWER EXTREMITIES IN THE AGED* 


Howarp M. Kern, M.D. 


Baltimore, Maryland 


LT recent years marked progress has been 


eighty plus years of age, twenty were seventy 


made in the treatment of diseases affecting plus, twenty were sixty plus and nineteen were 
the venous circulatory system: the resec- 


under sixty years. The average age was sixty- 


IB 


Fic. 1. A and B, Two of the oldest patients in this series; their exact age was 
unknown but estimated to be between eighty-five and ninety years. Both 
had low thigh amputations for arteriosclerotic gangrene; bilateral in the 


case of the woman. 


tion and injection treatment of varicose veins, 
interruption of major veins for thromboembo- 
lism and administration of heparin and di- 
cumarol, splenorenal anastomosis and _ porta- 
caval shunts for portal hypertension. The 
treatment of disease of the peripheral arterial 
system on the other hand has not given the 
same satisfactory results, particularly in the 
aged arteriosclerotic group when pain and 
gangrene are the cardinal symptoms. In the 
vast majority of cases neither lumbar sympa- 
thectomy nor the more conservative measures 
employing active and passive hyperemia alter 
the course of the disease and one is usually 
forced in the final analysis to perform a major 
amputation. 

During the ten years from 1938 to 1948 the 
writer or members of the house staff under his 
supervision performed seventy-four major am- 
putations to the lower extremities for gangrene 
in seventy-two cases. Six of these patients were 


five years. There were twenty-six cases of 
arteriosclerotic gangrene; twenty-three patients 
had amputations above the knee and three 
through the leg. Four deaths occurred from 
cardiac failure days or weeks postoperatively, 
a mortality rate of 15.4 per cent. (Fig. 1.) 

There were forty cases of diabetic arterio- 
sclerotic gangrene. Five patients had lumbar 
ganglionectomy before amputation; thirty- 
three had thigh amputations and seven had 
leg amputations. Three individuals died, one 
from pneumonia and two from cardiac failure, 
for a mortality of 7.5 per cent. There were 
eight cases of embolic gangrene, two femoral, 
six popliteal. Seven amputations were per- 
formed through the thigh and one just below 
the hip joint. Two patients died of cardiac 
failure, giving a mortality of 25 per cent. 
(Table 1.) 

In recent years the pendulum has swung to 
conservatism in the surgical treatment of dia- 


* From the Department of Surgery, Sinai Hospital, Baltimore, Md. 
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betic gangrene. Penicillin primarily and lum- 
bar ganglionectomy secondarily are mainly 
responsible for the good results obtained by 
conservative amputations through the foot in 
those cases in which the vascular tree has not 
been too severely damaged. Many of these 
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damaged and the pulsations in the major 
arteries have become obliterated. In those 
cases infection when present often cannot be 
controlled (nor can the blood sugar). The infec- 
tion involves the fascia and tendons on the 
plantar surface of the foot and gangrene be- 


TABLE | 
No. of Level of Infection of Mortality 
Type of Gangrene Cases | Amputation Stump Deaths (Per cent) 
Thigh} Leg 
26 23 3 4 (cardiac) 15.4 
Thigh; Leg 
Diabetic arteriosclerotic........... 40 33 5 3 (2 cardiac, 1 pneumonia) 7.5 
Thich| Lee | 
74 64 10 | 9 12.1 


patients were formerly subjected to thigh or 
leg amputations mainly because of the sur- 
geon’s inability to control the infection and the 
mortality was extremely high. (According to 
Silbert, who collected published reports on 
thigh amputations in diabetics from several of 
the larger hospitals in the New York area, there 
were 300 deaths in 637 cases, a 47 per cent 
mortality.) 

Surgical Management of Gangrene Associated 
with Arteriolar Disease and Diabetes. Group I: 
In this group of individuals gangrene develops 
much earlier in life than in the non-diabetic 
_ group because of the intimate relationship be- 
tween diabetes and arteriosclerosis. However, 
fortunately for many of these individuals, the 
sclerosis primarily attacks the arterioles and 
it is not uncommon to see gangrene of a toe in 
the presence of good dorsalis pedis and pos- 
terior tibial pulsations and normal skin tem- 
peratures. Gangrene is usually precipitated by 
the ill advised minor surgery of the toes fol- 
lowed with a low grade infection and throm- 
bosis of the terminal arterioles. Pain is usually 
absent and practically never severe. If the 
infection can be controlled, and it usually can, 
we believe it is best to temporize with these 
individuals and either let these toes amputate 
themselves or by very simple, gentle surgery 
remove the gangrenous tissue when demarca- 
tion has been firmly established. 

Group II: There is another larger group of 
older patients who present a more serious 
problem. The vascular tree is more seriously 


comes progressive. When once it has spread 
beyond the web of the toes, conservative sur- 
gery is rarely successful. This is particularly 
true if pain is a cardinal symptom as pain 
indicates a severe nerve ischemia. Control of 
the infection and removal of the necrotic 
tissue do not influence the severity of the pain. 
We believe that in these cases reasonably 
prompt removal of the lower extremity above 
or below the knee (depending upon a number 
of factors to be enumerated later) is indicated. 
Frequently one is influenced to delay the major 
amputation and do a local excision of the 
gangrenous toe or part of the foot with dis- 
astrous results. 

Surgical Management of Gangrene Not Asso- 
ciated with Diabetes. This group includes the 
next greatest number of individuals and pre- 
sents the most serious problem. The age is from 
sixty plus years. These patients are generally 
poor surgical risks; their present illness is 
usually complicated by hypertension, myo- 
cardial degeneration and renal insufficiency. 
They seek surgery only after suffering severe 
pain for long periods of time and as a result 
become debilitated. Their families ‘“‘would 
rather see them dead than lose a leg.’ In this 
type of case we never consider a foot amputa- 
tion but after evaluating their general physical 
condition and economic status recommend an 
amputation above or below the knee. 

Surgical Management of Gangrene Due to 
Sudden Arterial Occlusion. When gangrene of 
an extremity develops as a result of sudden 
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arterial occlusion due to a thrombotic or 
embolic process, the prognosis as to life is 
always grave. Simple arterial thrombosis de- 
veloping in the arteries of the extremities dur- 
ing the course of infectious diseases or con- 
gestive heart failure is usually a sign of failing 
circulation and thrombosis in the cerebral or 
coronary arteries or pulmonary embolism fre- 
quently follows. 

The heart is the chief source of emboli and 
the embolus is most commonly a detached 
thrombus or portion of a thrombus which de- 
velops in a fibrillating auricle. Early amputa- 
tion is never indicated in this type of gangrene 
and attention should be primarily directed to 
cardiac treatment. 

Demarcation between viable and dead tissue 
takes considerable time to develop. If a hasty 
amputation is performed just proximal to 
what initially seems to be the line of demarca- 
tion, the stump will invariably slough and 
reamputation will have to be performed at a 
later date if the patient survives. 

One should delay the amputation for two or 
three weeks if there is no contraindication such 
as infection. During this period collateral circu- 
lation will develop and one will have the 
opportunity to observe whether the thrombo- 
sis Is going to extend in a retrograde direction 
necessitating a higher amputation. 


PREOPERATIVE PREPARATION FOR AMPUTATION 


Attention is first directed toward the relief 
of pain. Opium derivatives and barbiturates 
are poorly tolerated by these elderly individu- 
als; they become confused and disorientated. 
The renal output is diminished and feeding 
becomes a problem. During the past five years 
we have routinely used reduced temperature 
either by numerous ice bags or cracked ice 
applied continuously and directly to the leg 
below the knee. In every case the patient be- 
came perfectly comfortable and slept well, and 
appetite returned. 

Complete bed rest which is so often ordered 
is perhaps one of the most ill advised ways to 
treat these cases. The impaired circulation be- 
comes more feeble and thromboembolism and 
decubitus ulcers are invited. When possible 
these patients should be kept out of bed during 
the day and encouraged to move the extremities 
frequently if walking is not possible. Bathroom 
privileges are granted. 
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General treatment by an internist is of the 
greatest importance, special attention being 
directed to the control of diabetes if present 
and to the cardiorenal system. In the presence 
of mounting urea operation is always delayed. 

We believe the sulfa drugs are contraindi- 
cated in this group of individuals because of 
the possibility of kidney damage and obstruc- 
tion. Since the time antibiotics have been 
available, we have routinely used them pre- and 
postoperatively. 

Enthusiastic reports on the intra-arterial ad- 
ministration of penicillin have appeared in the 
literature. In 1945 Glasser et al. reported 
twenty-four cases of severe infection of the 
extremities in which penicillin was administered 
by the intra-arterial route and claimed excel- 
lent results in all cases. Sixteen of these patients 
had diabetic arteriosclerotic gangrene of the 
extremities and infection. In some cases 50,000 
units of penicillin were administered daily or 
every other day for three or four days and in 
one case a single injection was sufficient to 
control infection. They recommended applica- 
tion of a blood pressure cuff to the extremity 
proximal to the infection and immediate in- 
sufflation of the cuff to 280 to 300 mm. Hg and 
maintaining this pressure for ten minutes fol- 
lowing injection. 

Shaffer in 1946 reported eight cases of dia- 
betic arteriosclerotic gangrene treated with 
intra-arterial penicillin and obtained excellent 
results in all cases. He claims that intra- 
arterial penicillin is the most effective means of 
limiting infection in diabetic arteriosclerotic 
gangrene “‘and will, of course, do the most for 
patients who have an adequate circulation.” 
He supplemented the technic of Glasser et al. 
by first giving a vasodilator (papaverine hydro- 
chloride, 1 gr.) and hot potassium permanga- 
nate soaks to the leg twenty minutes prior to 
injection to prevent any vasospasm that might 
result from puncture of the artery. He further 
modified their technic by raising the blood 
pressure in the cuff to only 60 to 80 mm. Hg 

(sub-diastolic level). 

It is our belief that repeated puncture of a 
sclerotic artery is not without danger of caus- 
ing thrombosis. Furthermore, the application 
of a tourniquet to an infected, blood-impover- 
ished extremity for ten minutes, even if the 
pressure exerted is subdiastolic, is contraindi- 
cated. If a higher concentration of penicillin is 
indicated in a particular area, one may give 
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larger intramuscular injections and obtain the 
desired result. 

“In case of threatened loss of a leg the 
lumbar sympathectomy is of doubtful value. If 
pain plus gangrene, for which amputation is 
usually performed, is not relieved by other 
means lumbar sympathetic resection is also 
likely to fail.’® 

Our experience bears out this observation 
for in no instance’ were we able to save a limb 
by performing a sympathectomy when severe 
pain and gangrene were present. We are con- 
fident on the other hand that we have been 
able to perform successful amputations through 
the leg or foot because a sympathectomy had 
been performed. 

De Takats, Gemerin and others report good 
results following sympathectomy in arterio- 
sclerotic gangrene. However, in nearly all their 
successful cases the gangrene was limited to 
the toes and pain was not a dominant feature. 

Whether to amputate above or below the 
knee Is a question that must be decided in each 
individual case after many factors are taken 
into consideration. One can generally be certain 
of healing if the amputation is performed above 
the knee. If the amputation is performed below 
the knee, the risk of infection is greater and 
non-healing frequently occurs necessitating a 
secondary operation or reamputation. How- 
ever, Silbert recently reported 127 cases of 
extensive gangrene with or without infection in 
diabetic patients all of whom had advanced 
impairment of circulation. Treatment was by 
mid-leg amputation. A guillotine type of opera- 
tion was performed leaving the stump wide 
open and healing occurred in ten to twelve 
weeks. The mortality was 9.4 per cent. He 
believes the mortality would have been much 
higher had the amputations been performed 
through the thigh. McKittrick also reports a 
very low mortality (4.1 per cent in 169 cases) 
in amputations through the leg in diabetics. 

No one will deny the great advantages of a 
leg amputation as compared to one in the 
thigh if the patient can wear a prosthesis but 
it is our belief that the low mortality rate was 
not due to the lower level of amputation but 


to the fact that a guillotine amputation was 


performed. The long hospitalization and after- 
care (ten to twelve weeks) offer serious objec- 
tions to the guillotine operation as a routine 
procedure. If the patient is advanced in years, 
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he will have much more trouble wearing a 
prosthesis below the knee than above. 

In general we think an amputation below 
the knee is indicated if the following conditions 
are present: (1) a good popliteal pulse, (2) 
absence of infection in the foot of the limb to be 
amputated, (3) if the patient will be able to 
use a prosthesis. If, however, the patient is an 
active individual, has previously had a thigh 
amputated and does not have a popliteal pulse, 
we think an amputation should be attempted 
below the knee. 

Although not ideal, a satisfactory prosthesis 
can be fitted to a leg stump of 7 cm. If an 
individual in the aged group has a bilateral 
thigh amputation, his chances for unassisted 
ambulation are very poor; but with a pros- 
thesis for a thigh and leg stump he is at least 
able to walk with arm crutches. 

The day before operation the leg and thigh 
are shaved and washed with green soap and 
water. This is followed with applications of 
ether, alcohol and zephiran. The leg and thigh 
are then wrapped in sterile towels which are 
not removed until the patient is placed upon 
the operating table. After the towels have been 
removed, the leg is supported by an assistant 
holding the foot. The thigh and leg are again 
painted with zephiran which is removed with 
alcohol and a final coat of zephiran is applied 
and left on. A heavy sterile sheet is placed 
under the extremity while it is still supported 
and a pillow case is spread under the leg which 
is then lowered. The leg is then wrapped up to 
or below the knee and over this a sterile gauze 
roll is applied. A folded towel is rolled about - 
the thigh just above the proposed site of ampu- 
tation. A split sheet is then used for draping 
the upper part of the thigh and the trunk. 

From the standpoint of the anesthesiologist 
these patients present a serious problem. They 
all have arteriosclerotic cardiovascular disease 
frequently associated with hypertension. Rou- 
tine electrocardiographic studies reveal a very 
high incidence of coronary artery disease. Many 
of these people also have diabetes which is 
difficult to control in the presence of the exist- 
ing infection and gangrene. 

Therefore, we have used anesthetic agents 
and technics which we deemed best suited for 
these poor risk cases. 

The majority are induced with sodium 
pentothal® (2 per cent) and first place surgical 
anesthesia maintained with a mixture of nitrous 
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oxide and oxygen, either 50-50 per cent or 
60-40 per cent. Small amounts of the pento- 
thal solution are added from time to time if 
additional pentothal is warranted. Should this 
combination of pentothal-nitrous oxide-oxygen 
prove inadequate, small amounts of cyclopro- 
pane are added. 

We do not try to force the anesthesia by 
using large quantities of sodium pentothal, 
500 mg. of sodium pentothal is the maximum 
allowed for any individual. Furthermore, we 
want these individuals to be awake as soon 
as possible and thus diminish the likelihood 
of postoperative pulmonary and cardiac com- 
plications. Neither do we increase the concen- 
tration of nitrous oxide because of the danger of 
hypoxia in these patients in whom the cardiac 
and pulmonary reserve is frequently so low. 

Our results with this balanced type of anes- 
thesia have been very good. Practically all the 
patients are awake either at the end of surgery 
or by the time they return to their room and 
thus far there have not been any postoperative 
anesthetic complications of a serious nature. 
One must also bear in mind that the agents 
used will disturb the blood sugar in patients 
with diabetes much less than will ethyl ether. 

In this series was a certain group of patients 
who had a history of cardiac decompensation 
or were debilitated and cachetic and we thought 
these patients would do better under regional 
anesthesia. Therefore, from 5 to 7 mg. of ponto- 
caine hydrochloride to which had been added 
1 cc of 10 per cent glucose were given through 
the third lumbar interspace with the patient 
in the lateral position, the affected leg down. 
The patient was kept in this position for several 
minutes in an effort to have the hyperboric 
solution anesthetize only the leg to be ampu- 
tated. This technic was usually effective as evi- 
denced by the minimal amount of anesthesia 
observed in the other extremity. When hypo- 
tension developed, two minims of neosynephrin 
hydrochloride were given intramuscularly. 

Fluids are started at the beginning of the 
case or in the patient’s room prior to surgery 
and are run slowly. Saline solutions are avoided 
in the hypertensive patient, and in the diabetic 
patient insulin is administered to cover the 
excess glucose. Each patient is typed and cross 
matched and blood made available in the blood 
bank should transfusion be necessary. How- 
ever, transfusion has rarely been needed be- 
cause of careful hemostasis during surgery. 
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From our own experience and that of others 
intravenous procaine has proven beneficial in 
maintaining normal heart rate and rhythm in 
cardiac patients and, therefore, of late we have 
been adding 1 gm. procaine to the liter of fluids 
being received by the patient. 


TECHNIC OF LOW THIGH AMPUTATION 


We have routinely used the following technic 
which is familiar to all surgeons but we wish 
to emphasize certain points that we believe 
make for primary healing and clean wounds. 
Tourniquets are never used. 

The knee is slightly flexed and with a 5 per 
cent solution of brilliant green a long anterior 
and a short posterior flap of skin are outlined. 
The anterior flap has its apex over the upper 
margin of the patella and its base from the mid- 
dle part of the femur on the outer to the middle 
point on the inner side. The length of the 
anterior flap should be such that it can easily 
swing to the posterior surface of the leg. The 
posterior skin flap is outlined by joining the two 
points on the femur in a slightly convex man- 
ner. The point of a hypodermic needle is then 
dipped in brilliant green and by piercing the 
skin and quadriceps femoris tendon the middle 
point is marked. In the same manner the saw 
line on the bone is marked off at the middle 
point of the base of the anterior flap. (Those 
patients who have had pain for a long time 
assume a characteristic position in bed with the 
leg externally rotated and flexed at the knee 
and hip. The skin and muscles become very 
much contracted and the flaps must be made 
generously long as marked retraction occurs 
when they are cut.) 

The anterior skin flap is then incised to the 
fascia and allowed to retract but not dissected 
off the underlying muscles. It is important to 
find and tie the internal saphenous vein. 

Following the retracted skin edge the muscles 
are incised down to the femur and close to the 
patella. This flap consists principally of quadri- 
ceps femoris tendon with a small portion of 
adjoining musculature. The quadriceps bursa 
is excised. 

The leg is then flexed at the knee and with a 
scissors the intermuscular system is pierced 
on the medial side and with a curved clamp or 
the index finger the femoral artery and vein 
are elevated, clamped, severed and tied. The 
leg is then elevated. In raising the posterior 
skin flap great care must be exercised lest the 
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posterior fascia is cut. The skin incision is out- 
lined with a scalpel and then beginning on one 
side the skin is dissected off the fascia with a 
scissors. The distal margins of the skin are 
grasped with Ochsner clamps and the fascia 
is exposed distally for 6 or 7 cm. A guide 
suture is then anchored in the midline of the 
fascia. The posterior fascia and muscles are 
then cut in a bold convex sweep at a much lower 
level than the skin as these tissues retract 
markedly. The bone is denuded of periosteum 
at the point designated by the brilliant green 
and sawed at this point. After rounding the 
edges with a rasp the bone filings are washed 
away with normal salt solution and ether. 

The sciatic nerve is transfixed at a high level, 
cut and allowed to retract. Formerly we in- 
jected the nerve with 95 per cent alcohol. This 
procedure has been abandoned since we had 
the opportunity of examining several stumps 
where the nerve had been so treated. There was 
a marked inflammatory reaction in the soft 
tissues surrounding the nerve and local accumu- 
lation of fluid which we think is conducive to 
infection. 

Meticulous care must be paid to hemastasis 
for in no other operative procedure is a dry 
wound more essential to primary healing. 

The stump is now flexed on the thigh at 
about an angle of 30 degrees to determine 
whether the fashioned flaps of skin and muscle 
will fit over the bone end without tension. If 
the flaps cannot be easily coaptated, more bone 
should be removed. We are convinced that 
almost every case of infection in the stump was 
to some extent the result of tension on the flaps. 

Silk or cotton is routinely used for ligature 
of vessels and coaptation of the muscle and 
skin flaps in the absence of infection in the leg. 
They are well tolerated by these soft tissues 
that are so deficient in blood supply. When 
infection is present in the foot, we use catgut 
since infection in the stump, if it does occur, 
will clear up more promptly. 

Closure of the stump is greatly facilitated 
by the guide suture placed in the deep fascia 
posteriorly and by the brilliant green mark in 
the quadriceps tendon anteriorly. After coap- 
tating these two points, which brings the 
tendon directly over the bone end, interrupted 
sutures are contrived to join the tendon and its 
lateral expansions to the posterior deep fascia. 
The skin flaps are also sutured in the same 
manner. Drainage is not used. 


Kern—Amputation of Lower: Extremities 


SUMMARY 


1. Seventy-four cases of major amputations 
for gangrene and pain through the lower ex- 
tremities are presented. 

2. Sixty-four had thigh amputations and 
ten through some level of the leg. 

3. In ten cases wound infections developed. 
Eight of the ten infections were minor and two 
were severe. 

4. There were nine deaths, eight from cardiac 
failure and one from pneumonia. 

5. In the aged arteriosclerotic group the mor- 
tality was 15.4 per cent, in the diabetic group 
7.5 per cent and in the embolic group 25 per 


cent. 


6. In our experience lumbar ganglionectomy 
will not alter the course of the disease when the 
vascular tree is severely damaged. 

7. A detailed description of the pre- and 
postoperative preparation and technic for low 
thigh amputation Is given. 

Acknowledgment: The section on anesthesia 
was written by Dr. Samuel Rochberg, attend- 
ing anesthetist, Sinai Hospital, Baltimore, Md. 
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big woman about to become a mother or with a new-born infant upon her bosom, should 
be the object of trembling care and sympathy wherever she bears her tender burden, or 
stretches her aching limbs. The very outcast of the streets has pity upon her sister in degradation, 
when the seal of promised maternity is impressed upon her. The remorseless vengeance of the law 
brought down upon its victims by a machinery as sure as destiny, is arrested in its fall at a word 
which reveals her transient claim for mercy. The solemn prayer of the liturgy singles out her sor- 
rows from the multiplied trials of life, to plead for her in her hour of peril. God forbid that any mem- 
ber of the profession to which she trusts her life, doubly precious at that eventful period, should 


hazard it negligently, unadvisedly or selfishly. 


OLIVER WENDELL HOLMES 


7th of the Series 


ECTOPIC PREGNANCY* 
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EATH from ectopic pregnancy still oc- 
curs. Knowledge of the controllable 


factors should aid in further reducing 
this mortality. 


* * %* * 


Case 1. A thirty-four year old white 
primigravida who had skipped a menstrual 
period noted vaginal bleeding and spotting 
during the following month. She then experi- 
enced severe abdominal pain and called her 
physician who gave her an injection and ad- 
vised bed rest. Seven hours later she became 
cold and had pain in the right shoulder. She was 
then advised to enter the hospital. On admis- 
sion she was in deep shock with no pulse or 
blood pressure discernible. She was cyanotic, 
pale and had shallow respirations. Death oc- 
curred thirty-five minutes later, before any 
blood transfusion could be given. 

Autopsy showed a ruptured right tubal preg- 
nancy and massive hematoperitoneum. 
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Case 1. This patient was a thirty year old 
Negro, gravida 11, para 1, who after amenorrhea 
of two months had slight vaginal bleeding. 
Fifteen hours prior to admission to the hospital 
she suffered a sharp pain in the lower abdomen 
and fainted. 

Examination showed profound shock. The 
abdomen was rigid, tender and slightly dis- 
tended. Motion of the cervix produced great 
pain and there was fullness in the posterior 
cul-de-sac. A diagnosis of ruptured ectopic 
pregnancy was made and preparations for im- 
mediate transfusion and operation carried out. 
Laparotomy was begun two hours after admis- 
sion, with blood transfusions running into the 
right arm and foot. The patient was still pulse- 
less and without obtainable blood pressure. 
There was no bleeding when the skin was in- 
cised. The abdomen was full of blood and the 
right tube was ruptured. Rapid salpingectomy 
was performed but the patient stopped breath- 
ing twenty-five minutes after the start of the 


*Cases are from the Committee on Maternal Welfare of the Medical Society of the County of Kings, Brooklyn, 
N. Y. The views expressed are those of the authors. 
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operation, as the third through and through 
closing suture was being placed. She had re- 
ceived 1,500 cc. of blood by transfusion. 


Questions. (1) What is the incidence of 
ectopic pregnancy? In what age group does it 
most frequently occur? (2) How serious is this 
condition? What is its mortality rate? (3) What 
part does death from ectopic pregnancy play in 
regard to total puerperal mortality? (4) What 
controllable factor was responsible for the 
death of these two patients? 

Answers. Ectopic pregnancy is relatively 
infrequent. In hospital practice it occurs about 
once in two hundred admissions for pregnancy 
or fifty admissions for gynecologic disorders. It 
is encountered more frequently in urban than 
in rural areas perhaps because of the greater 
incidence of pelvic infection in cities. However, 
the general practitioner meets with this condi- 
tion much less often than pelvic infection and 
abortion, for which it is commonly mistaken, 
and this partly accounts for failure of diagnosis. 
The greatest number of cases occur in the age 
group twenty-five to thirty-five years. 

Ectopic pregnancy is a serious complication of 
pregnancy. It is a surgical emergency in which 
delay in diagnosis and treatment contributes 
heavily to death. 

In tubal pregnancy the severity of the symp- 
toms depends upon the site of the pregnancy as 
ampullar, isthmic or interstitial. The nearer the 
site of implantation is to the uterus, the more 
serious and sudden the effects. Fortunately the 
frequency of the three sites favors the less dan- 
gerous forms, but all three occur. 

Large series of cases have been published in 
which the mortality rate is from 4 to 8 per cent. 
Deaths from ectopic gestation consistently 
form about 6 to 8 per cent of the total puerperal 
mortality in certain large cities. 

Despite all advances in therapy, deaths still 
occur and these often can be ascribed to failure 
or delay in diagnosis. Obviously this is the con- 
trollable factor in the two cases just cited. The 
vigorous treatment given to the second patient 
after hospital admission failed because the long 
delay of fifteen hours after rupture permitted 
massive internal hemorrhage and irreversible 
shock to occur. 

* * * * 


Case 1. This patient was an eighteen year 
old white single female who was admitted to the 
surgical service of the hospital. Her past medi- 
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cal history was essentially irrelevant. Menses 
occurred every twenty-eight days and lasted 
three days. She admitted coitus for the past 
seven months. Although no mention was made 
in the original history of the time of her last 
menses, there was probably some period of 
amenorrhea during which time the patient con- 
sidered herself pregnant. A friend stated that 
the patient had introduced some tablets into 
the vagina for the purpose of inducing an abor- 
tion. On admission her complaints consisted of 
vaginal bleeding for two weeks, dysuria for ten 
days and pains in the right lower abdomen, 
often sharp in character, together with chills 
and fever for six days. 

On examination the temperature was 99.8°F., 
pulse 110 and respirations 24. The patient ap- 
peared acutely ill. The abdomen was very 
tender and resistant in the lower quadrants, 
more marked on the right than on the left. On 
vaginal examination a large, tender mass was 
felt on the right, displacing the uterus to the 
left. The hemoglobin was 35 gm. per cent with 
1,600,000 erythrocytes and the white blood cell 
count was 34,000 with 34 per cent polymorpho- 
nuclear cells. The sedimentation rate was 18 
mm. for one hour. A diagnosis of acute pelvic 
inflammatory disease was made. 

She was, however, examined by a gyne- 
cologist on the following day. He found the ab- 
domen moderately distended throughout its 
lower portion and there was some rebound pain. 
No pus could be expressed from Skene’s or 
Bartholin’s ducts. The cervix was closed and 
softened. The uterus appeared to be uniformly 
enlarged to the size of a three months’ preg- 
nancy, softened and tender. There was con- 
siderable tenderness in both lateral fornices, 
more marked on the right, but no masses could 
be found. A diagnosis of intrauterine pregnancy 
with associated salpingo-oophoritis or pelvic 
peritonitis due to septic abortion was made. 

The patient was accepted for transfer to the 
gynecologic service and later examined by an- 
other member of the staff who noted a fluid 
wave and dullness in the flanks. The diagnosis 
made previously was not changed. The pa- 
tient’s condition was very poor at this time; 
and while blood was being taken from a donor 
for the purpose of transfusion, she expired. 
Autopsy showed her abdomen filled with about 
2,000 cc. of fluid and clotted blood. The uterus 
was about normal size. The right tube showed 
a bulbar swelling in the proximal portion. Part 
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of the tube in the isthmic region on this side 
was entirely torn away. 


Questions. (1) In general, how difficult is 
the diagnosis of ectopic pregnancy? (2) Of 
what value is the history? Does the presence of 
etiologic factors aid in the diagnosis? (3) In 
this case an examiner felt the uterus to be en- 
larged to that of a three months’ pregnancy 
and yet on autopsy it was seen to be of about 
normal size. How can one account for this? (4) 
Were the findings of a fluid wave and dullness 
in the flanks important? 

Answers. In general the diagnosis of ectopic 
pregnancy is not difficult if the examiner is 
ectopic minded and willing to take sufficient 
time for a detailed history with painstaking, 
methodical search for symptoms and pbysical 
signs due to the escape of blood into the peritoneal 
cavity or lumen of the tube. Correct diagnoses 
are the rule when amenorrhea and vaginal 
spotting are followed with severe lower abdom- 
inal pain and shock. However, the great 
frequency of atypical cases, in which the 
internal blood loss is slower and _ smaller, 
accounts for the fact that ectopic pregnancy is 
probably the most commonly misdiagnosed of 
all the pathologic conditions arising in the 
female pelvis. 

Unfortunately, too, the patient is often at 
fault for not presenting herself for immediate 
examination when slight abdominal pain and 
vaginal spotting follow amenorrhea during the 
reproductive period of life. Although many of 
these patients consider themselves to be preg- 
nant, these symptoms are often regarded lightly 
and consultation is postponed. The possibility 
of ectopic pregnancy is one of the most im- 
portant reasons for early prenatal care and an 
initial pelvic examination. When such a patient 
does present herself, ectopic pregnancy should 
always be ruled out before the more probable 
diagnosis of threatened abortion is entertained. 
To think of ectopic pregnancy is often all that 
is necessary to make the diagnosis. 

The history is of the utmost importance. In 
fact, we consider it to be of greater value than 
physical examination, laboratory aids or special 
diagnostic procedures. Certain questions should 
be asked. What was the patient doing when 
pain occurred, where was the pain and did it 
radiate to the shoulder? Did she feel nauseous 
or vomit afterward? Did she faint or feel a 
sinking sensation in the epigastrium with 


October, 1951 


giddiness and a tendency to fall? Did she notice 
painful urination or defecation afterward? 
Has vaginal spotting occurred? Although the 
symptoms are often characteristic, they may 
be fleeting. Careful inquiry is essential. The 
symptom of faintness or even slight syncope is 
especially valuable. 

In the unmarried and when attempts at 
criminal abortion have been made as in this 
case, the history may be falsified. In such cases 
objective findings assume increased importance 
in making the diagnosis. The fluid wave and 
dullness in the flanks discounted by a careful 
observer in this case were diagnostic. 

Low fertility, previous laparotomy, pelvic in- 
fection and multiparity with repeated abortions 
are predisposing causes for ectopic pregnancy, 
yet previous pelvic infection may suggest acute 
exacerbation of chronic salpingo-oophoritis 
rather than ectopic pregnancy. A history of 
previous ectopic pregnancy, however, is sig- 
nificant, for repetition occurs in about 4 per 
cent of cases. 

In regard to the discrepancy in the size of the 
uterus noted at autopsy as compared with pel- 
vic examination it must be recognized that pel- 
vic examination after rupture of a tubal preg- 
nancy is often exceedingly painful. The patient 
may make attempts at identification difficult. 
Adherent blood clots to the uterus may also 
tend to exaggerate its size. 


* * * * 


Case iv. The patient was a thirty-seven 
year old white gravida 11, para 11. Her men- 
strual periods had always been regular until two 
months prior to hospital admission. Four weeks 
before admission she began to bleed vaginally 
and this continued for four days. She con- 
sulted her doctor because of a bearing-down 
sensation in both lower quadrants of the ab- 
domen. An ovarian cyst was diagnosed. On the 
evening of admission the patient was seized 
with severe abdominal pain and diarrhea and 
fainted three times. 

Examination showed all the signs of shock. 
Her blood pressure was 70/50. The hemoglobin 
was 56 gm. per cent and the red blood cell 
count 3,000,000. There was marked rebound 
pain and a definite fluid wave was demon- 
strated in the abdomen. 

A diagnosis of ruptured ectopic pregnancy 
was made and immediate laparotomy was per- 
formed under spinal anesthesia. The peritoneal 
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cavity contained about 2,000 cc. of blood 
which was mostly clotted. The left tube 
was distended in the middle third and rup- 
tured. There was hydrosalpinx of the right 
tube. A left salpingectomy was performed and 
the large clots were removed. 

When the patient was returned to her bed, 
her pulse was still thready and rapid. An in- 
travenous infusion of glucose solution was 
begun after cutting down on the vein. A few 
minutes later blood was substituted for the 
glucose solution. While the transfusion was in 
operation, the patient stopped breathing. There 
was no record of the amount of blood infused. 
She was pronounced dead after a total stay in 
the hospital of about two and one-half hours. 


Questions. (1) Is amenorrhea an essential 
symptom of ectopic pregnancy? (2) What type 
of vaginal bleeding is seen? What is its source? 
(3) Was spinal a good choice of anesthesia? 

Answers. A delayed or missed menstrual 
period is a characteristic symptom of ectopic 
pregnancy. However, in about one-third of 
cases vaginal bleeding occurs at the expected 
time of menses and occasionally even a little 
before, and this is often interpreted by the pa- 
tient as a menstrual period. In this case vaginal 
bleeding actually did occur at the time of ex- 
pected menses but apparently differed suffi- 
ciently in character to be recognized as abnor- 
mal vaginal bleeding. In eliciting the history of 
last menses great care must be taken not to be 
misled by the patient but to inquire as to 
whether it was normal in time, duration, 
amount and character. 

The vaginal bleeding in ectopic pregnancy 
results from the breaking down and shedding 
of the decidua. It occurs in about three-fourths 
of cases and is frequently the first symptom 
noted by the patient. In tubal pregnancy im- 
plantation takes place in poor soil and early 
death of the ovum or embryo occurs. The re- 
sultant hormonal changes cause decidual de- 
generation and shedding. This generally occurs 
on or before the sixth week of gestation. Since 
the hemorrhagic discharge includes the secre- 
tion of uterine glands as well as bits of de- 
generated tissue, it generally does not clot. 
Chocolate-colored vaginal bleeding or spotting 
is regarded as a characteristic and valuable 
sign. Once it starts it continues, although oc- 
casionally with interruption. In some cases the 
patient may not be aware of a hemorrhagic 
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vaginal discharge that is first noted by the ex- 
amining physician. Not infrequently the vagi- 
nal bleeding may be excessive enough to suggest 
abortion of an intrauterine pregnancy. 

Spinal anesthesia adds greatly to the syn- 
drome of shock from hemorrhage. It causes 
generalized vasodilation with pooling of blood 
in the viscera and lower extremities thus reduc- 
ing the circulating blood volume still further. 
Finally, there is diminished cardiac output with 
reduction in cerebral circulation and failure of 
the respiratory and vasomotor centers. This 
patient should have had her blood volume 
restored promptly by transfusion and been 
given an anesthetic which maintains cardiac 
output and allows maximum cerebral circula- 
tion. General anesthesia that includes a high 
percentage of oxygen is preferred. 


* * # * 


Casev. The patient was a thirty-eight year 
old white primigravida who was brought to the 
hospital by ambulance. Her major complaints 
were lower abdominal pain, vomiting and con- 
stipation of four days’ duration following 
amenorrhea of two months. Her family physi- 
cian believed she had partial intestinal obstruc- 
tion. Two weeks previously, after she had lifted 
a 75 pound piece of ice, she experienced sudden, 
acute pain in the left lower quadrant. The pain 
persisted for about one week, decreasing in 
severity. For the remaining week before ad- 
mission to the hospital the pain was attributed 
to obstipation. 

On admission to the hospital the patient’ s 
temperature was 99.4°F., pulse 104, respirations 
24 and blood pressure 90/60. General examina- 
tion was negative except for extreme obesity, 
marked abdominal distention and moderate 
generalized pallor. Admission blood counts 
showed a hemoglobin of 35 gm. per cent, 
1,680,000 red blood cells and 21,280 white 
blood cells. Pelvic examination revealed the 
characteristic findings of early pregnancy with 
fullness and tenderness in the left fornix. When 
she was operated upon six hours after admis- 
sion, she was found to have a rupture of a left 
tubal pregnancy. A transfusion of 600 cc. of 
blood was started at the beginning of the op- 
eration. She died six hours later. 

At autopsy a considerable amount of blood 
was found in the abdominal cavity but no more 
than was estimated to have been left at the 
time of operation. 
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Casevi. This patient was a thirty-nine year 
old white female who was admitted to the surgi- 
cal service of a hospital complaining of abdomi- 
nal pain of only mild severity and large painful 
hemorrhoids. Abdominal discomfort began 
about three months previously. At this time, 
following an amenorrhea of one month, the pa- 
tient complained of mild lower abdominal pain 
and morning nausea. At the time of her next 
expected menses she spotted slightly. The fol- 
lowing menstrual date was marked by no bleed- 
ing whatever. 

She was generally comfortable, with a tem- 
perature of g9°F., pulse 88 and respirations 20. 
In an attempt to establish a diagnosis a proc- 
toscopic examination was made but no gross 
pathologic condition was disclosed. A flat plate 
of the abdomen followed with a barium enema 
also revealed no pathologic condition of conse- 
quence. The patient remained fairly comforta- 
ble, being up and about in a wheelchair for her 
first few days of hospitalization while the afore- 
mentioned diagnostic procedures were being 
performed. 

One week after admission, following a low 
cleansing enema, the patient was found in the 
bathroom in a state of severe shock and com- 
plaining of intense lower abdominal pain and 
weakness. The blood pressure at that time was 
60/40 and the pulse rate 120 per minute. Shock 
therapy was instituted, including the adminis- 
tration of 500 cc. of plasma. The patient rallied 
somewhat, and when seen by a gynecologic con- 
sultant, her condition was good enough to with- 
stand laparotomy for ruptured ectopic ges- 
tation. On opening the abdominal cavity 
approximately 2,000 cc. of free blood were en- 
countered. Her left tube was almost unidenti- 
fiable because of infiltration by placental tissue 
of its entire extent. It appeared to have burst in 
its middle third. A large, irregular mass of 
placental tissue was found adherent to the sig- 
moid, uterus, omentum and loops of jejunum. 


Proceeding from this mass an umbilical cord 


was found to connect with a dead fetus of ap- 
proximately three months’ size lying in the 
cul-de-sac. A left salpingo-oophorectomy was 
performed, with the removal of all separable 
placental tissue. The patient tolerated the op- 
eration fairly well, receiving blood and plasma 
in adequate amounts. 

The first five postoperative days were not 
unduly stormy. The temperature range was 
from 100° to 102°F., pulse 100 to 120 and 


October, 1951 


respiratory rate 20 to 24. Abdominal distention 
was troublesome and was controlled with the 
use of the Wangensteen apparatus. Suddenly, 
on the sixth postoperative day, the patient be- 
came markedly cyanotic and expired within ten 
minutes. Death was attributed to pulmonary 
embolism. 


Questions. (1) How frequently is pain com- 
plained of in ectopic pregnancy? What is its 
character and site? (2) What is the pathogene- 
sis of tubal rupture? Is exertion a factor? (3) 
Did these patients receive sufficient blood 
transfusion? 

Answers. Practically all patients complain 
of pain at some time or other. It is the most fre- 
quent and reliable symptom but may vary 
greatly in character, intensity and site. At first 
it may be mild and colicky in nature, resem- 
bling gas pains. Occasionally it may be present 
perhaps only for a day but in most cases it is 
recurrent and may settle down to be a con- 
tinuous or dragging ache. The association of re- 
current attacks of pain and vaginal bleeding is 
most important. When tubal rupture or abor- 
tion occurs, the pain generally becomes sharp 
and cutting and may be followed with nausea, 
vomiting and fainting. 

The site of the pain is generally the lower 
abdomen. It may be present all over the lower 
abdomen or limited to the iliac fossa on the af- 
fected side. Unusual and misleading sites for 
pain may be noted such as the epigastrium, 
sacrum or anus. Pain on defecation or urination 
and, in particular, shoulder pain are most sig- 
nificant. Painful defecation may first call at- 
tention to the diagnosis. Pelvic inflammatory 
disease will rarely cause this symptom unless 
pelvic abscess is present. Hematoperitoneum 
may cause the pain to vary in site from the 
anus to the shoulders. Thus the precise location 
of pain is of little importance. 

Tubal rupture generally occurs spontane- 
ously as the result of erosion by trophoblastic 
cells. A thinned-out tubal wall may rupture at 
the time of exertion, as noted in Case v after 
the patient lifted a heavy piece of ice. Rupture 
after defecation with the finding of the patient 
in collapse in the bathroom is not unusual. 
Coitus and, in particular, rough or even re- 
peated gentle bimanual examinations may also 
cause rupture. A catastrophic rupture may 
have been preceded by smaller repeated 
ruptures. 
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The two patients in the aforementioned case 
reports received inadequate blood transfusions. 
In Case v 600 cc. of blood were given after an 
internal hemorrhage severe enough to reduce 
the hemoglobin to 35 gm. per cent and the red 
blood cell count to 1,680,000. In Case vi only 
plasma was given. 


* * * * 


Case vu. The patient was a twenty-nine 
year old white female, gravida 111, para u. Her 
history included irregular menstrual periods, 
varying from a 5- to 7-week interval. A urine 
pregnancy test after amenorrhea of eight weeks 
was positive. On the following day the patient 
complained of pain in the right lower quadrant 
of her abdomen and dizziness. She had, how- 
ever, no bleeding or vomiting. With rest, ice 
bag and sedatives the pain subsided so that she 
was allowed out of bed at home and was up and 
about. She continued in this fashion for about 
four days. This treatment at home was appar- 
ently followed as a result of consultation with a 
doctor. 

On the morning of admission to the hospital 
the patient was suddenly seized with severe 
pain in the lower abdomen and fainted. When 
admitted she was seen to be in shock; the pulse 
was 140, the blood pressure 90/40 and the skin 
cold and clammy. The abdomen was tender, 
particularly over the right lower quadrant. On 
pelvic examination there was no bleeding and 
the cervical os was closed. There was exquisite 
pain on motion of the cervix. The uterus seemed 
to be small and regular in outline. There was 
tenderness in the region of the left fornix. The 
right fornix contained a tender, cystic mass 
about the size of a lemon. The cul-de-sac was 
not bulging. 

A diagnosis of ectopic pregnancy was made. 
Intravenous glucose solution started 
promptly on admission. Morphine sulfate, 14 
gr., was also given. Typing, matching and cross 
matching were done while preparations were 
made for the laparotomy. 

At operation about 1,200 ce. of free and 
clotted blood were found in the abdominal 
cavity. The right tube was ruptured along its 
upper border with an eight weeks’ pregnancy 
in situ and intact in the sac. The right ovary, 
tube and sac were removed as well as large 
clots. The patient seemed somewhat improved 
after the operation. Postoperatively 700 cc. 
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of citrated blood replaced the glucose solution. 
When about 100 cc. had been introduced, the 
patient was noted to be cyanotic, her pulse was 
imperceptible and respirations became labored 
with a decided expiratory wheeze. Blood trans- 
fusion was stopped and replaced with glucose 
solution. A recheck of the blood showed no 
error in typing or cross matching. 

The patient remained in profound shock in 
spite of morphine, adrenalin, coramine and oxy- 
gen and expired six hours after admission. She 
obviously needed more blood but it was be- 
lieved that this secondary reaction may have 
been due to the transfusion and for this reason 
more blood was withheld. 


Questions. (1) What are the physical find- 
ings in ectopic pregnancy? (2) Is the urine 
pregnancy test of value in the diagnosis? (3) 
What are the factors contributing to death in 
this case? 

Answers. When internal hemorrhage has 
been sudden and severe, shock follows. On ab- 
dominal examination the most constant finding 
is tenderness. It varies with the amount of 
hematosalpinx and hematoperitoneum and is 
generally most marked over the site of maxi- 
mum pain on the affected side. Although rigid- 
ity is occasionally felt, it is rarely board-like. 
It is often unilateral and less marked than that 
seen in acute salpingitis and appendicitis. When 
muscle spasm is absent, the abdomen may feel 
doughy. More reliable as a sign of peritoneal 
irritation from concealed blood is rebound pain. 
Abdominal distention may be present as a re- 
sult of hematoperitoneum and resultant partial 
ileus. It occurs typically below the umbilicus. 
Large amounts of blood may be present in the 
abdominal cavity and cause wide variation in 
physical findings; yet it may not always be rec- 
ognized by the presence of a fluid wave and 
shifting dullness although these signs must al- 
ways be carefully looked for. A lower abdominal 
mass is rarely found, but if found it should sug- 
gest secondary abdominal pregnancy or a large 
pelvic hematocele. Severe intraligamentous 
hemorrhage may be diagnosed by the charac- 
teristic shape of the parametrial mass and the 
absence of blood in the flanks. 

Cullen’s sign, a bluish discoloration of the 
skin about the umbilicus, is a textbook curiosity 
and is only occasionally seen. During lapa- 
rotomy hematoperitoneum may first disclose 
itself by similar discoloration of the parietal 
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peritoneum before the abdominal cavity is 
actually opened. 

On pelvic examination the slight dark brown- 
ish spotting characteristic of an ectopic preg- 
nancy may be observed but the discharge may 
infrequently be redder and more profuse, and 
in about one-fourth of all cases hemorrhagic 
discharge of any type may be entirely absent. 
Too vigorous attempts to delineate pelvic viscera 
and masses are hazardous, for rupture of a 
thinned-out tube may occur. This is especially 
true of pelvic examination under general anes- 
thesia. Generalized tenderness throughout the 
pelvis is a frequent finding. The tenderness may 
be so extreme as to prevent satisfactory ex- 
amination. It may appear.to be all out of pro- 
portion to the size of palpable masses and is 
greater than that felt in salpingo-oophoritis or 
pelvic abscess. It is generally present even when 
abnormal pelvic masses are absent. 

The most significant and valuable finding of all 
is tenderness on motion of the cervix due to 
peritoneal irritation from blood in the pelvis. 
To elicit this important sign it is suggested that 
the finger first be gently passed over the fornices 
and then the cervix moved from side to side and 
upward. The extent of the movement need not 
be great. There is generally no need to ask the 
patient if she has pain. A sharp inspiration, 
stiffening of the back and bitter complaint will 
make it obvious. Here again we may contrast 
the findings with those of salpingo-oophoritis 
when lateral tenderness is greater than that 
elicited on motion of the cervix. Softening of 
the cervix occurs frequently. Although the 
uterus enlarges during the first six to eight 
weeks of pregnancy at about the same rate in 
tubal as in intrauterine pregnancy, an enlarged 
uterus may be difficult to palpate because of 
the marked pelvic tenderness. It is not a re- 
liable sign even in the nulliparous patient. 

Tender masses either lateral to the uterus or 
in the posterior cul-de-sac may be palpated in 
about one-half to two-thirds of cases and de- 
pend upon the site and age of the implanted 
ovum, the size of a hematosalpinx and the 
presence of clotted blood outside the tubal 
lumen. They are more frequently felt when 
hemorrhage from tubal rupture or abortion has 
not been suddenly severe. A tender cystic or 
doughy unilateral tubo-ovarian mass may be 
felt. The cul-de-sac may be filled with a fluctu- 
ant or doughy ill defined mass and pulsation 
may be noted in a lateral vaginal fornix. Pelvic 
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hematocele is occasionally misinterpreted as a 
fibroid, ovarian cyst or pelvic abscess. 

Threatened and septic abortion rank high on 
the list of conditions that are erroneously diag- 
nosed in cases of ectopic gestation. Occasionally 
the history of the patient tends to mislead the 
examiner in that it includes an attempt at 
criminal induction of a supposed intrauterine 
pregnancy. Occasionally in large hospital serv- 
ices patients are discharged for home care with 
a diagnosis of threatened abortion, or after 
curettage for supposed incomplete abortion, 
only to return in shock from rupture of an un- 
diagnosed tubal pregnancy. 

The urine pregnancy test is of some value 
only if interpreted correctly. A positive test 
indicates the presence of live trophoblastic 
tissue and hence will not differentiate an ectopic 
from a disturbed intrauterine pregnancy with 
which it is occasionally confused. Further, a 
negative urine pregnancy test will not rule out 
ectopic pregnancy since chorionic tissue may 
have ceased to function. A continuing positive 
urine pregnancy test in tubal pregnancy occurs 
only in those rare instances when the pregnancy 
advances or secondary abdominal pregnancy 
occurs. 

The greatest value of the urine pregnancy 
test, when positive, lies in differentiation of 
salpingo-oophoritis. A unilateral adnexal mass 
and a positive urine pregnancy test may be 
diagnostic of ectopic pregnancy. In regard to 
the diagnosis of intrauterine pregnancy and 
salpingo-oophoritis, made in Case 111 of this 
series, this combination rarely occurs despite 
the frequency of each condition independently. 
Such patients generally prove themselves to 
have ectopic gestation. 

The controllable factors in this case were de- 
layed diagnosis and inadequate transfusion. A 
complaint of unilateral pain and dizziness in 
early pregnancy must be regarded seriously. 
However, it is easy to be unduly critical of the 
physician who first saw her at home. We do not 
know whether he examined the patient vagi- 
nally or not. Certainly he should have. Since 
the pain subsided under conservative therapy, 
one might easily be misled. It would be inter- 
esting to know whether the physician con- 
sidered ectopic pregnancy or not. The chances 
are he did not. It is a fact, however, that the 
first physician to see the patient should make 
the diagnosis if he will give the history proper 
weight. 
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In regard to inadequate blood transfusion, so 
much has been written and taught concerning 
the imperative need for large quantities of com- 
patible blood in institutions where patients are 
confined that it is repetitious to comment on it 
again. Transfusion of whole blood should have 
been begun before or at least at the onset of the 
operation. 


* * * * 


Case vii. The patient was a thirty-one 
year old white gravida 111, para 11, who com- 
plained to her family physician of vague gen- 
eralized abdominal pain on several occasions 
and vaginal spotting. Her last menstrual period 
had occurred seven weeks previously. On ex- 
amination the uterus appeared to be slightly 
enlarged and no adnexal masses were palpable. 
She was next seen at home seven days later, 
complaining of nausea, vomiting and cramp- 
like abdominal pains. Examination revealed the 
abdomen to be distended with minimal tender- 
ness in both lower quadrants. The patient im- 
proved by the following day and a diagnosis of 
threatened abortion was made. Four days later 
she was again seen at her home and appeared 
dehydrated. She had become weak on arising 
from bed the previous day. Hospitalization was 
advised because of the dehydration. 

On admission to the hospital the patient’s 
temperature was 99.8°F., hemoglobin 64 gm. 
per cent, red blood cells 3,100,000, leukocyte 
count 10,400 and the sedimentation rate 
slightly increased. Six hours after admission the 
patient was seen to be in deep shock. The ab- 
domen was diffusely distended and it was clear 
that she was bleeding intra-abdominally. 
Restorative measures were instituted and lapa- 
rotomy performed. Hematoperitoneum was en- 
countered and a ruptured left tube was re- 
moved. On return from the operating room the 
blood pressure was 110/70, pulse 128 and of 
good quality. During and immediately follow- 
ing the operation the patient received 2,000 cc. 
of whole blood, 2,000 cc. of 4% molar sodium 
lactate, 2,000 cc. of 5 per cent glucose and one 
unit of plasma. 

Six hours after the operation signs of pul- 
monary edema developed. The patient then re- 
ceived aminophyllin, 714 gr., and mercuhydrin, 
I cc. in 25 cc. of 50 per cent glucose. Her pulse 
remained strong, varying between 120 and 130, 
and her blood pressure was between 120 and 
140 systolic. Urinary output was adequate. 


Gordon et al.—Ectopic Pregnancy 


Twenty-four hours later, in spite of the per- 
sistence of pulmonary edema, it was believed 
that the patient exhibited signs of cerebral 
anemia. A transfusion of 500 cc. of whole blood 
was begun slowly. After administration of 400 
cc. the patient’s condition rapidly deteriorated 
and she expired. 

Case 1x. The patient was a thirty-seven 
year old white female, gravida 111, para 1. She 
had had two previous spontaneous abortions. 
Five weeks after her last menstrual period the 
patient experienced a sudden sharp pain in the 
lower abdomen associated with faintness and 
blurring of vision. A short time later she 
vomited. Pain persisted. An ambulance was 
called but the patient refused to go to the hos- 
pital as the ambulance surgeon had advised. 

On the following day the ambulance was 
again called and this time the patient was taken 
to the hospital. On admission her temperature 
was 100°F., pulse 136, respirations 32 and blood 
pressure 140/80. A white blood count showed 
19,500 with 86 per cent polymorphonuclears. 
The red blood cell count was 2,250,000 with 
54 per cent hemoglobin. A blood transfusion of 
500 cc. was given and laparotomy performed. 


_ At operation a ruptured left tubal pregnancy 


was found and the tube was removed. No at- 
tempt was made to remove all the blood from 
the abdominal cavity. Four hours later the 
patient’s condition seemed to be good. Her 
pulse was 126 and blood pressure 130/60. In- 
travenous glucose solution was started and 
continued until death about thirty-six hours 
after admission. The total amount of fluid 
given, including blood, in this period of time 
was 7,000 cc. The details as to the postopera- 
tive condition prior to death were as follows: 

At 2:00 A.M. a transfusion was begun and 525 
cc. of blood were given. Two hours later the pa- 
tient became pale and drowsy, began to sweat 
profusely and her blood pressure dropped to 
90/55. The respirations were Cheyne-Stokes 
in character, with a rapid pulse of poor quality. 
Coramine and caffeine were given and oxygen 
was administered. The respirations fell to 12 
per minute, due perhaps to the morphine which 
was given. The red blood cell count then was 
said to be 1,400,000 with hemoglobin 29 gm. 
per cent. A transfusion of 350 cc. of blood was 
given but there was very little improvement. 
The hemoglobin at this point was 37 gm. per 
cent and the red blood cell count 1,800,000. 
Another transfusion of 500 cc. of blood was 
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given. The next day the pulse was 120, the 
hemoglobin 42 gm. per cent and the red blood 
cell count 2,300,000. A portable x-ray showed 
diffuse consolidation of the lungs. Death oc- 
curred three hours later. The patient had re- 
ceived 7,000 cc. of fluid, or 2,000 cc. of blood 
and 5,000 cc. of glucose solution intravenously, 
within thirty-four hours. 

Autopsy showed pulmonary edema and con- 
gestion, bilateral hydrothorax and hematoperi- 
toneum of 500 cc. of blood. 


Questions. (1) Of what value are the tem- 
perature and laboratory data in the diagnosis? 
(2) What was the cause of death in these cases? 

Answers. The temperature may be normal 
although slight rises are common. It is most 
often about 100°F., rarely 101°F. Higher tem- 
peratures should make one suspect complica- 
tion or other disease. A subnormal temperature 
occurs with sudden internal hemorrhage and 
collapse and is a useful confirmatory sign. Rup- 
tured ectopic pregnancy is perhaps the only 
critical abdominal condition likely to show sub- 
normal temperature. 

The hemoglobin and red blood cell count are 
invariably lowered after tubal rupture and 
severe internal hemorrhage although not neces- 
sarily to a degree comparable to the blood loss. 
Hemoconcentration immediately follows hem- 
orrhage and persists for a few hours. In slowly 
developing cases the hemoglobin may not be 
materially reduced. The leukocyte count is gen- 
erally raised, more so in the severe cases with 
great blood loss in which it may reach 35,000. 
Commonly it ranges up to 15,000. Of all the 
laboratory data the sedimentation rate is of the 
least value in the diagnosis. However, the com- 
bination of a slow sedimentation rate and 
leukocytosis is of some significance in the 
diagnosis. 

The most valuable laboratory finding is decline 
in the bemoglobin and red blood cell count on 
successive examinations in a patient in whom the 
history and physical findings are inconclusive. It 
is evidence of progressive internal blood loss; 
and when it is accompanied with a persistent or 
increasingly rapid pulse and especially growth 
or the appearance of a pelvic mass, the diagno- 
sis is certain. 

The usual cause of death is hemorrhage and 
shock, with peritonitis a second leading cause 
in a surprisingly large number of cases despite 
chemotherapy and antibiotics. However, these 
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two patients died of pulmonary edema as a 
result of the use of excessive amounts of in- 
travenous crystalloid solutions. It would almost 
seem as if the patient in Case viti was drowned 
since she received 6,250 cc. of fluid intrave- 
nously in less than six hours. The patient in 
Case 1x received 7,000 cc. of fluid in thirty-four 
hours and this, too, was apparently sufficient to 
cause pulmonary edema. Although there is no 
question of the great value of whole blood, 
large quantities of intravenous crystalloid solu- 
tions must be used with some caution, especially 
when anemia has been slowly progressing and 


blood dilution has occurred. 
* 


Case x. The patient was a twenty-eight 
year old white female, gravida v, para 1v, who 
fainted in the theater after eight weeks of 
amenorrhea. An ambulance was called and the 
patient transported to her home. One hour later 
a second ambulance was called. This time the 
patient was taken to the hospital. 

On admission the patient was in shock. The 
blood pressure was 60/40 with a pulse of 120. 
The white blood cell count was 15,500 and the 
red blood cell count 3,450,000 with a hemo- 
globin of 10.5 gm. per cent. Posterior col- 
potomy or puncture of the posterior cul-de-sac 
was suggested by one of the examiners as an 
aid to diagnosis but neither of these procedures 
was performed. 

Treatment included morphine sulfate and 
external heat. The patient was placed in 
Trendelenburg position and her blood pressure 
and pulse were charted every ten minutes. In 
the course of one hour the blood pressure failed 
to rise and the pulse stayed about the same. 
The patient did not improve and operation was 
decided upon in spite of the presence of shock. 

At laparotomy a ruptured tubal pregnancy 
was found and the right tube was removed. 
During the operation administration of in- 
travenous glucose solution was begun and the 
patient received 250 cc. of saline with 100 cc. 
of 10 per cent glucose. By this time a transfu- 
sion was begun and about 250 cc. of blood were 
administered. The patient failed to rally and 
died after being in the hospital three hours. 


Questions. (1) Are puncture and aspiration 
of the cul-de-sac or posterior colpotomy of any 
value in the diagnosis? (2) What is the opti- 
mum time for operation in a patient in shock 
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from ruptured ectopic pregnancy? (3) Could 
this patient’s life have been saved? 

Answers. Puncture and aspiration of the 
posterior cul-de-sac are of doubtful value in the 
diagnosis of ectopic pregnancy. It is most likely 
to be helpful where it is not needed for diagno- 
sis. When internal hemorrhage is slight and 
walling-off processes have occurred about the 
upper levels of the internal genital organs, and 
in unruptured tubal pregnancy, the test will be 
negative; yet these are more likely to be the 
cases in which the diagnosis is difficult. Further, 
false positives may occur from inadvertent as- 
piration of a pelvic vein. 

We do not use or advise puncture of the cul- 
de-sac as an aid in the diagnosis. This is also 
true of posterior colpotomy except in those 
cases in which a fluctuant mass is palpated in 
the cul-de-sac and a differential diagnosis be- 
tween accumulation of blood and pus has not 
been made. Should posterior colpotomy prove 
pelvic abscess, the patient has already been 
treated. 

The optimum time for operation, regardless of 
the condition of the patient, is immediately. In 
the past there has been division of opinion as to 
whether operation during shock was indicated 
and many believed that supportive therapy 
that included blood transfusion should first be 
carried out and shock combatted prior to 
operation. There had also been some doubt as 
to the advisability of giving blood until opera- 
tion had begun for it was feared that the blood 
might escape into the peritoneal cavity or that 
raising the blood pressure might initiate or in- 
crease internal bleeding. It is clear that both 
blood transfusion and operation should be 
begun at once and that the time ordinarily re- 
quired for preparation of the operating room 
should be sufficient for obtaining compatible 
blood. There can be no guarantee that if blood 
transfusion is given and operation delayed the 
patient will survive until she is a little better 
operative risk. No urgent obstetric condition 
responds more promptly or more satisfac- 
torily to surgery than ruptured ectopic preg- 


‘nancy. The patient stands operation better 


than other similarly shocked patients. Imme- 
diate massive blood transfusion and operation 
would in all probability have saved the life of 
this patient. 
* * * 
Case x1. The patient was a twenty-four 
year old Negro, gravida 11, para 1. She was first 


seen by a private physician about fifteen days 
prior to her death. The details of his examina- 
tion of the patient at home are meager. How- 
ever, he noted blood pressure of 120/88, a 
bluish discoloration of the vagina and a soft 
cervix. 

The patient was next seen by an ambulance 
surgeon two weeks later. At this time she was 
found pacing the floor and complaining of 
severe abdominal pain. She said she had struck 
her abdomen against the washboard while 
washing clothes. She was three weeks overdue 
with her menstrual period and had been in- 
formed by her private physician, apparently 
the one indicated previously, that she was 
pregnant. She stated also that she had passed 
what seemed to be a small piece of tissue but 
failed to save it. The ambulance surgeon put 
her to bed and on examination found no evi- 
dence of abdominal rigidity. The patient was 
not bleeding but the external os was slightly 
patulous and there was pain on cervical motion: 
nothing was felt in the cul-de-sac or in the 
fornices. She was given codeine and aspirin and 
advised to stay in bed but to call an ambulance 
again if she did not get prompt relief. 

A second ambulance call came five hours 
later on the same day. Another doctor answered 
the call. He found her dead on arrival. She had 
apparently vomited and gone into immediate 
collapse. 

Autopsy examination showed about 2 quarts 
of liquid and clotted blood in the peritoneal 
cavity. After removal of the clots and blood a 
ruptured ectopic pregnancy of about six weeks’ 
gestation was seen in the left fallopian tube. 


Questions. (1) Is histologic examination of 
tissue passed of any value in the diagnosis of 
ectopic pregnancy? (2) Will curettage aid in 
the diagnosis? 

Answers. Decidual change in the endo- 
metrium normally occurs in all cases of ectopic 
pregnancy and persists as long as the preg- 
nancy remains undisturbed. When the nutrition 
of the ovum becomes inadequate, and this 
occurs relatively early in tubal pregnancy, 
desquamation of the decidua and hemorrhagic 
vaginal discharge result. Occasionally shreds of 
decidual tissue, or even the entire decidua in the 
shape of a cast, will be passed. 

Curettage will yield decidual tissue if des- 
quamation and replacement by other types of 
endometrium have not occurred. The longer the 
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period of vaginal bleeding the less likely de- 
cidual tissue will be found. If vaginal bleeding 
in any amount has persisted for more than 
ten days, all the uterine decidua is likely to 
have been shed and curettage will yield endo- 
metrium of the proliferative, secretory or even 
menstrual type. In actual practice curettage is 
positive for decidual tissue in about 20 to 30 
per cent of the cases. Even if decidual tissue is 
found, ectopic pregnancy is not proved, for it 
can be obtained from intrauterine sites other 
than that of implantation in very early in- 
trauterine pregnancy. 

The greatest value of curettage or examina- 
tion of tissue passed per vaginum lies in find- 
ing chorionic villi when intrauterine pregnancy 
is proved. In urgent cases there is little time or 
need for such examination. As a matter of fact, 
curettage is contraindicated. 


* * * * 


Case xu. The patient was a thirty year 
old white primigravida who began to have 
profuse vaginal bleeding one week past the date 
for her next expected menses. The bleeding 
continued intermittently for one week until she 
was admitted to the hospital for severe ab- 
dominal pain. A diagnosis of ectopic pregnancy 
with fibromyomas of the uterus was made and 
operation was performed the following morning. 

A tubal abortion was removed by salpingec- 
tomy. Several hundred cubic centimeters of 
blood were found in the peritoneal cavity. Fol- 
lowing this several intramural and subserous 
fibromyomas were removed by myomectomies. 
The patient’s condition was poor the next day. 
Her temperature was 104.5°F., pulse 130 and the 
abdomen distended. Her temperature remained 
elevated until her death on the sixth postopera- 
tive day. Her course was typical of generalized 
peritonitis. 


Questions. (1) What is the surgical treat- 
ment of ectopic pregnancy? (2) Are multiple 
procedures indicated? 

Answers. The surgical management of ectopic 
pregnancy is the arrest of actual or potential in- 
ternal hemorrbage by whatever operative means 
are necessary. In the presence of shock, speed 
and gentleness are essential. On entering the 
peritoneal cavity the uterus should first be 
identified, grasped with a hand, drawn upward 
out of the wound if possible and held until the 
source of hemorrhage has been seen. Clamps are 
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then placed on the cornual end of the tube and 
the mesosalpinx. The ovary should not be 
sacrificed unless it is so intimately involved in 
a hematocele that it cannot be freed from the 
tube. Resection of tubes and salpingostomies 
are not advised, even if there should be time, 
for subsequent cornual or interstitial preg- 
nancy may be the sequela. Large, easily accessi- 
ble blood clots may be evacuated but it is not 
wise or necessary to remove all blood from the 
peritoneal cavity. 

Once the intra-abdominal hemorrhage is con- 
trolled, the operator may be tempted to per- 
form incidental surgery. This is hazardous, for 
death from bemorrbagic shock or peritonitis may 
result. Appendectomy especially is contraindi- 
cated, for hematoperitoneum forms excellent 
culture medium for the propagation of any 
pathogenic organisms liberated during the pro- 
cedure. In rare instances in which the condition 
of the patient is satisfactory, the incidental 
pathologic condition serious, the hematoperi- 
toneum slight and the scope of the intended 
procedure not too great, other procedures may 
be carried out. This is the exception rather than 


the rule. 
* * 


Case xu.* The patient was a thirty-two 
year old Negro, gravida 11, para 1, who visited 
the outpatient clinic of a hospital for slight ab- 
dominal pain and vaginal spotting following 
three months of amenorrhea. A diagnosis of 
threatened abortion was made and the patient 
was advised to return home for bed rest. At 
2 A.M. on the day of admission she suddenly 
complained of extreme hypogastric pain and 
collapsed. On admission to another hospital she 
was in profound shock. A diagnosis of ruptured 
ectopic pregnancy was made. 

Glucose solution was infused and followed 
with blood within fifteen minutes. The systolic 
blood pressure rose to go and the patient was 
removed to the operating room. At this time 
the blood pressure was again unobtainable and 
so a second transfusion was begun in a cut- 
down left ankle vein. 

Laparotomy was performed under cyclopro- 
pane anesthesia at 5:15 A.M., at which a rup- 


* This patient did not die. The case, to be published 
by the New York State Journal of Medicine, is included 
because it illustrates the value of intra-arterial trans- 
fusion. (From the Department of Obstetrics and Gyne- 
cology, State University College of Medicine at New 
York City.) 


Ps 
¥ 
ren 
wat 
“4 
4 
; 
. 
id > 
6 


496 


tured right interstitial pregnancy was found 
with a 9 cm. fetus lying free in the abdominal 
cavity. There was a ragged, necrotic-appearing 
hole in the right cornual region of the uterus 
measuring about 3 cm. in diameter. A right 
hemifundectomy was performed and the abdo- 
men was closed with through and through silk 
sutures. The operating time was forty minutes. 
During the operation the blood transfusion in 
the arm vein infiltrated so that only the ankle 
cut-down was used, and this under positive 
pressure. Toward the latter part of the opera- 
tion the patient was in desperate condition, no 
pulse or blood pressure being obtainable. On 
removing the sheets after operation it was noted 
that the cannula in the ankle vein had become 
displaced so that the blood had been running 
freely onto the operating table instead of into 
the patient’s vein. A prompt intra-arterial 
transfusion under pressure was given into the 
left femoral artery. 

Almost instantaneous return of a palpable 
radial pulse was noted as the intra-arterial 
transfusion was begun. It appeared as if an 
empty arterial bed was being rapidly filled with 
blood and that the patient, almost dead, was 
returning to life. About ten minutes later an- 
other transfusion of blood was given into the 
right femoral vein. The patient was given 2,000 
cc. of blood in all and made an uneventful 
recovery. 


Questions. (1) What are the special charac- 
teristics of interstitial pregnancy? (2) Is there 
a place for the use of intra-arterial blood trans- 
fusion in the treatment of ectopic pregnancy? 

Answers. Interstitial pregnancy is the rarest 
of tubal implantations and occurs in the 
smallest caliber of the tube where the folds are 
the simplest. It is the type which most closely 
simulates normal intrauterine pregnancy in 
that the uterus becomes larger than in other 
forms of ectopic pregnancy and positive signs 
of pregnancy are present. Rupture occurs at a 
later date because the dense muscular tissue 
that intervenes between the ovum and the 
peritoneal cavity hypertrophies, increases its 
vascularity and meets the needs of the develop- 
ing embryo. Total amenorrhea is more com- 
mon in this type. 

Diagnosis before rupture is difficult because 
clinical signs are few until the usual time for 
rupture of a tubal pregnancy is passed. When 
symptoms are present, they are likely to be 
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slight and severe internal hemorrhage occurs 
without warning. Prior to rupture a mass, more 
or less tender, may be felt in the cornual region 
of the uterus. It may be difficult to differentiate 
from pregnancy in a bicornuate uterus or rudi- 
mentary horn or from degenerating fibromyoma 
in a pregnant uterus. 

When rupture occurs, internal hemorrhage is 
likely to be catastrophic because of the great 
vascularity of this portion of the tube; and in 
the absence of prompt treatment death ensues 
speedily. Hysterectomy rather than the opera- 
tive procedure carried out in this case may be 
indicated. 

It appears that intra-arterial transfusion 
saved the life of this patient. In the usual case 
intravenous transfusion will suffice; but when 
exsanguination has occurred and death im- 
pends, there may not be time to replace blood 
speedily enough by the intravenous route, even 
with positive pressure in a large vein. It may 
be dangerous to force large quantities of blood 
under high pressure through the pulmonary cir- 
culation. Further, the time necessary for blood 
to pass through the pulmonary bed before it 
reaches the systemic circulation makes rapid 
filling of the arterial vascular system more 
difficult. 

The rationale of intra-arterial transfusion lies 
in the retrograde flow of blood up the aorta to 
perfuse the coronary vessels and the cerebral 
bed. Rapid filling of the pipelines of an almost 
empty pumping system also occurs. Experi- 
mental data on dogs have indicated the in- 
creased effectiveness of this method of trans- 
fusion in treating severe, sustained hypotension 
caused by exsanguination. Clinical experience 
in its use is still scant but its use in certain cases 
is warranted. The risk associated with trans- 
fusion of blood into the radial artery is lessened 
when large arteries readily accessible during 
pelvic surgery are entered. 


SUMMARY 


Missed or delayed diagnosis is the outstand- 
ing contributing factor to the mortality of ec- 
topic pregnancy. The diagnosis of ectopic preg- 
nancy should be considered in all patients in the 
reproductive age with irregular vaginal bleed- 
ing and pelvic pain. 

The treatment is immediate blood transfu- 
sion and operation. A single 500 cc. blood trans- 
fusion will rarely suffice. The intravenous route 
for transfusion is generally indicated and sev- 
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eral veins may be used at the same time. The 
intra-arterial route may be advisable. The 
volume of fluid given by infusion should not 
be excessive, for death from pulmonary edema 
may result. 

Shock is not a contraindication to surgery. 
There is no guarantee that if blood transfusion 
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is given and operation delayed the patient will 
survive until she becomes a little better opera- 
tive risk. Ether administered with a large 
amount of oxygen is the best anesthetic. 

The simplest operation required to control ac- 
tual or potential internal bleeding should be per- 
formed. Additional procedures are hazardous. 


OccasIoNaLLy in children two to four years of age hoarseness and 
laryngeal dyspnea develop due to multiple laryngeal papillomas (not 
strictly confined to the vocal cords, as in adults) which are apparently 
caused by a virus infection that attacks the infantile laryngeal mucous 
membrane. X-ray therapy is efficacious but may harm surrounding struc- 
tures and surgical avulsion of the papillomas is frequently followed by 
recurrence. A successful and conservative measure was recently tried out 
at the Johns Hopkins Hospital with considerable success. It consists of 
painting the larynx with a small quantity of strong solution of estrogen in 
oil (10,000 units per 1 cc.). Apparently this solution ‘‘matures” the 
laryngeal mucosa temporarily and renders it unfertile ground for the 
papilloma, producing virus. This procedure seems a very logical one and 


should be tried out on more cases before we can be sure of its undisputed 


value. It has only been used in a small series of cases to date. (Richard A. 
Leonardo, M.D.) 
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EFFECT OF BACITRACIN SUPPOSITORIES ON THE 
VAGINAL FLORA AND ON MORBIDITY IN VAGINAL 
HYSTERECTOMIES* 


S. J. TURNER, M.D., M. N. Wacker, M.D., M. Go.pIn,’M.s. AND HELEN AUERBACH, B.S. 
Chicago, Illinois 


HE general improvement in operative 

technic has made total abdominal as well 

as vaginal hysterectomy a relatively safe 
procedure in the hands of qualified surgeons. 
Various methods have been evolved from time 
to time to attempt to cleanse the vaginal tract 
of pathogenic microorganisms prior to opera- 
tion in order to prevent peritoneal contamina- 
tion. However, up to recently the reported 
morbidities following total hysterectomy re- 
mained quite high even though the mortality 
rates have been very low. In a recent report by 
one of us! it was shown that the introduction 
vaginally of a 100,000 unit penicillin supposi- 
tory the night before operation resulted in a 
marked reduction in postoperative morbidity, 
hospital stay and complications in general. 
Bacteriologic studies revealed a significant re- 
duction m the number of organisms in the 
vaginal tract following the use of such a 
suppository which most likely accounted for 
the excellent clinical results. Nevertheless, it 
appeared to us that for this purpose certain of 
the newer antibiotics might overcome some of 
the inherent disadvantages of penicillin, and 
therefore a similar study was undertaken with 
bacitracin. 

Meleney and Johnson? announced the dis- 
covery of bacitracin in 1945. They found that 
bacitracin had an antibacterial spectrum com- 
parable to penicillin and produced excellent 
results when employed locally in a variety of 
infections of the skin and the mucous mem- 
branes. Of the eighty-nine strains of bacteria 
these authors studied in vitro fifty-three were 
sensitive equally to bacitracin and penicillin, 


thirty were sensitive to bacitracin and resistant 
to penicillin, and only six were resistant to 
bacitracin and sensitive to penicillin. Miller, 
Slatkin and Johnson* obtained good results 
with bacitracin locally in 120 patients with a 
variety of skin infections. Comparable effects 
were obtained by Eichenlaub and Olivo,‘ 


Derzavis, Rice and Leland,> and Blattner.® 


Other authors®’ state that bacitracin as com- 
pared with penicillin and the sulfonamides has 
an extremely low rate of sensitization. Favor- 
able results were also reported when bacitracin 
was administered locally for infections of the 
ear and pharynx® in cases of sinusitis? and in 
ocular infections." 

Bacitracin seems to be highly effective 
against local bacterial infections; it has a low 
rate of allergenicity; bacteria rarely develop 
resistance to it and no naturally occurring sub- 


stance comparable to penicillinase has as yet 
been found. 


MATERIALS AND METHODS 


In this study there were 128 patients under- 
going vaginal hysterectomies by members of 
the gynecologic staff at the Mount Sinai Hos- 
pital. Ages ranged from thirty-four to seventy- 
two. Vaginal cultures were taken with aseptic 
precautions the night before operation prior to 
any vaginal treatment. After expulsion of the 
preoperative enema, in seventy of these pa- 
tients 10,000 units of bacitracin in the form of 
a cocoa butter suppository were inserted deep 
into the vagina. In the other fifty-eight pa- 
tients a 1 per cent iodine douche and/or a 
plain cocoa butter suppository was employed. 


* From the Department of Obstetrics and Gynecology of the Chicago Medical School and Mount Sinai Hospi- 
tal, and the Department of Bacteriology of the Mount Sinai Medical Research Foundation, Chicago, Ill. Aided 
by a grant from the Commercial Solvents Corporation, New York, N. Y. 
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TABLE | 
VAGINAL FLORA OF UNTREATED PATIENTS AND PATIENTS TREATED WTH ONE 10,000 U. 


BACITRACIN SUPPOSITORY 
Untreated, 50 Cases Treated, 70 Cases 
Ist Culture 2nd, 12-14 Ist Culture. 2nd, 12-14 
Hr. Later Hr. Later 
Organisms No. % No. % No. % No. % p* 
Hemolytic staphylococcus aureus 2 44 28 9 12.8 019 
Non-hemolytic stophylococcus aureus 23 40 9 3 4.3 <,001 
Staph. albus 7 7 24.3 «4 5.9 001 
Anoerobic staphylococcus Oo 2 2.9 0 
G. tetrogeno 10 6 12 615.74 1.4 021 
Alpha-viridans streptococcus 5 WW 5 WW 7 10 1 1.4 .045 
Beta-hemolytic streptococcus 6 12 8 0 4.3 «3 4.3 .031 
Non-hemolytic streptococcus 10 2 12 4.3 .002 
Enterococcus 5 10 3 6 8 Us 4 5.9 375 
Microaerophilic streptococcus 0 0 1 2 2 2.9 2 2.9 
Anaerobic streptococcus 4 8 3 4 7 1 1.4 
D. pneumoniae 4 8 2 4 1 140 0 
Anoerobic Nelsserio 2 4 1 2 0 Cy 1 1.4 
Diphtherolds, oerobic and anaerobic 9 3 32 2 35.7 3 4.3 <.001 
Aerobic spore-forming rods 10 2 13) 13° 18.6 2 2.9 €.001 
| Bacteroides 7 6 12 8 Us 6 8.6 75 
Esch. coll 25 35.7 18 25.7 50 
A. aerogenes 2 4 7 7 10 3 4.3 062 
2 4 3 6 1 1.401 1.4 = 
Proteus 0 0 1 14 2 2.9 
Ps. aeruginosa o 0 1 14 2 2.9 
Unidentified grom-negotive rods 8 #7 3 43 ~ 
Loctobacillus 7 15 3 42.9 6 8.6 003 
5 4 8 5 72 8 
Candido, other species 5 5 12.8 
Cryptococcus . 4 1 2 3 4.3 2 2.9 ial 
Bacteria Isolated once: Untreated: Ist culture, Achromobacter, A. fecalis; 2nd culture, A. fecalis 


Treated: Ist culture, Achromobacter, S. alkalescens;t 2nd culture, Achromobacter, S. alkalescens, t 
S. cubanot 


*The probability that the difference found could have arisen due to random sampling error only. This has been calculated by the 

“square method with Yates correction. Thus a figure of P .031 means that this difference might be observed by chance 31 
times in 1,000 poirs of random samples of the some sizes. (See Fisher: Statistical Methods for Research Workers, p. 95, 10th 
ed. London. Oliver & Boyd.) 


tTwo repect cultures on the same patient revealed the same organism os did her stool. Its role as a possible pathogen under the 
circumstances Is decidedly doubtful . 


$This organism, very rare in humans, was also isolated from the stool, urine and repeat vaginal cultures. This patient had been 
diagnosed as having carcinoma of the bladder; postoperatively her genitourinary symptoms persisted and have abated under 
chloromycetin therapy . 
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The vaginal cultures were then repeated twelve 
to fourteen hours later. The vagina was then 
cleansed with zephiran and the operative pro- 
cedure carried out. Eight patients receiving 
bacitracin underwent abdominal hysterectomy 
and were therefore not included in the clinical 


oxygen in original culture were considered 
microaerophilic. Enterococci were identified 
according to the criteria of Sherman.!? Gram- 
negative bacilli were identified by biochemical 
and serologic means. Anaerobic organisms were 
considered as such only when aerobic subcul- 


TABLE 1! 


IN VITRO SENSITIVITIES OF BACTERIA ISOLATED FROM THE VAGINAL 


TRACT AGAINST BACITRACIN *AND PENICILLIN 


* 

2 35 35 83 25 
Hemolytic staphylococcus aureus, coag. pos. 14 8 3 3 0 
Hemolytic staphylococcus aureus, coag. neg. 9 2 5 2 0 
Non-hemolytic staphylococcus aureus, coag. pos. 8 7 1 0 0 
Non-hemolytic staphylococcus aureus, coag. neg. 8 5 0 3 0 
Staph. albus, coag. pos. 5 5 0 0 0 
Staph. albus, coag. neg. 6 5 1 0 0 
«-viridans streptococcus 6 S 1 0 0 
f-hemolytic streptococcus 10 7 3 0 0 
Enterococci 14 0 14 0 0 
D. pneumoniae 1 1 0 0 0 
Diphtheroids 7 6 1 0 0 
Esch. coli 13 0 0 0 13 
Other enteric bacilli 4 0 0 tt) 4 
Lactobacillus 1 1 0 0 0 
*Bacitracin-resistant >5.0 units; Penicillin-resistant >1.6 units. 


results. In another eight patients who received 
no antibiotic the cultures were lost. There 
is therefore a slight discrepancy between 
the number of cases studied clinically and 
bacteriologically. 

The bacteriologic studies were carried out 
as follows: One swab was placed directly in 
trypticase soy broth plus 0.1 per cent agar and 
another streaked on 5 per cent human blood 
agar, eosin—methylene blue agar, Sabouraud’s 
dextrose agar, phytone-dextrose-serum agar 
and broth'! and into Brewer’s thioglycollate 
medium. Subcultures were made aerobically 
and anaerobically, utilizing a Brewer’s ana- 
erobic jar, on a wide variety of culture media. 

Streptococci which grew only under reduced 


tures failed to grow. Lactobacilli were isolated 
and identified mainly by the methods recom- 
mended by Gilmore! which we found superior 
to the many others in the literature. Yeast-like 
organisms were classified by their production 
of mycelia, by carbohydrate fermentations and 
production of chlamydospores in the Congo 
Red-cornmeal broth of Anderson,'* according 
to the outline of Martin et al.,!4 and Jones and 
Martin. No attempt was made to identify 
spirochetes, pleuropneumonia-like organisms or 
protozoa, these being outside the province of 
this study. 

In vitro sensitivities to bacitracin and peni- 
cillin were performed on 104 of the organisms 
isolated from the vaginal cultures. These were 
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selected at random with no attempt being made 
to choose any particular variety. A slightly 
modified broth tube assay technic of Kolmer'* 
using trypticase soy broth as the menstruum 
was used. Organisms requiring more than 1.6 
units of penicillin” and more than 5.0 units of 


TABLE 


to be bacitracin-resistant (> 5.0 units) whereas 
twenty-eight were penicillin-resistant (> 1.6 
units). Especially noteworthy is that of the 
fourteen isolates of enterococci, all were peni- 
cillin-resistant and bacitracin-sensitive. In no 
case, except in the coliform rods, were any 


IN VITRO SENSITIVITIES TO BACITRACIN AND PENICILLIN AND SURVIVAL OF BACTERIA 


IN CULTURES AFTER TREATMENT WITH BACITRACIN SUPPOSITORIES, 10,000 UNITS 


é i i i i I 
Growth in Cultures 3 = a = = 
Organism Treatment Treatment gs 88 gs 
Staphylococci + 6 3 1 2 0 
7 - 29 20 6 0 
- + 3 2 0 0 
Non-hemolytic 
streptococcus + + 2 2 0 0 0 
+ - 4 2 2 0 0 
Hemolytic strepto- 
coccus + + 1 1 0 0 0 
+ - 3 3 1 0 0 
Enterococci + 6 0 6 0 0 
+ - 2 0 2 0 0 
Esch. coll + + 8 i) 0 0 8 
7 ~ 4 0 0 0 4 
« + 1 0 0 0 0 
Other enteric bacilli + + 2 0 0 0 2 
- + 1 0 0 0 1 
Lactobacillus + - 1 1 0 0 0 


*Bacitracin resistant 75.0 units; Penicillin resistant >1.6 units. 


bacitracin for inhibition’® were considered as 
“resistant.” Coagulase tests were performed on 
the staphylococci by the method of Gillespie." 


RESULTS 


The number and percentage of organisms 
isolated before and after the insertion of the 
bacitracin suppositories are listed in Table 1. 
The reduction in the number of gram-positive 
pyogenic cocci, diphtheroids and lactobacilli 
was striking and the decrease is definitely 
statistically significant. As might be expected, 
the gram-negative bacilli and yeast-like organ- 
isms were not affected by the bacitracin. 

The comparison of the in vitro sensitivities 
of bacteria isolated from the vaginal tract to 
bacitracin and penicillin is presented in Table 
11. Among the pyogenic cocci only eight proved 
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organisms encountered that were both peni- 
cillin- and bacitracin-resistant. 

The correlation between in vitro sensitivities 
and the survival of the bacteria after exposure 
to bacitracin is shown in Table 11. Only a few 
of the organisms sensitive in vitro to bacitracin 
survived in the second cultures. It is doubtful 
that these represent strains whose resistance 
has increased in vivo after exposure to baci- 
tracin. Such a phenomenon, although rela- 
tively common with penicillin, is rare with 
bacitracin.?° 

The clinical results as to morbidity and post- 
operative hospital stay are listed in Table tv. 
In the bacitracin series four patients had to be 
treated postoperatively with penicillin and/or 
sulfonamides and one with dicumarol for a 
suspected phlebothrombosis. There was a total 
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of thirteen morbidity days or an average of 3.2 


days per patient with morbidity. 

The control series had sixty-nine days of 
morbidity or an average of 4.6 days per patient 
with morbidity. Seventeen patients had to be 
treated with antibiotics and/or sulfonamides 

TABLE IV 
EFFECT OF BACITRACIN SUPPOSITORIES ON MORBIDITY AND POST- 
OPERATIVE HOSPITAL STAY IN VAGINAL HYSTERECTOMIES 


Vaginal Treatment No. of Morbidity* Average Postoperative 
before Operation Cases No. % Hospital Stay 
Bacitracin suppository 62t 4 6.4 9 days 
1% lodine douche and/or 
plain cocoa butter suppos- 
Itory 58¢ 3S 2.9 10.6 days 


*Morbidity computed In accordance with the standards of the American College of 


tincluding 45 anterior colporthaphies, 48 18 bilateral salpingo- 
oophorectomles and 10 unilat 


we ph 


tincluding 34 anterlor colporrhaphies, 52 See 16 bilateral salpingo- 
cophorectomles and 11 unilateral sol tomles 


for from three to six days postoperatively. 
There were no deaths in this entire series and 
no untoward reactions attributable to the use 
of the bacitracin. 


COMMENTS 


It is recognized that this procedure intro- 
duces two possible sources of error that must 
be considered in the evaluation of the results. 
First, the cocoa butter used as a vehicle may 
form a viscous layer around the vaginal vault 
so that a portion of this material taken up by 
the cctton swab might reduce the number of 
bacteria mechanically. To determine how im- 
portant this factor might be approximately 
half of the control patients were given plain 
cocoa butter suppositories; little or no effect 
in reducing the number of organisms in the 
second cultures was evinced. Secondly, a swab 
taken from an area where a high concentration 
of antibiotic is present undoubtedly carries with 
it a large amount of the drug. In the case of 
penicillin such an effect can be largely obviated 
by adding sufficient penicillinase to the culture 
media. In the case of bacitracin no such natu- 
rally occurring enzyme has as yet been discov- 
ered and reliance had to be placed in culturing 
and diluting the material as soon as possible 
after the specimen was taken. It is not known 
exactly what effect this factor may have had 
on the results obtained. However, we believe 
that the sensitivity in vitro to bacitracin of 


most of the organisms isolated and the findings 
being so similar to those obtained in the series 
with penicillin! where penicillinase was em- 
ployed lend validity to our results. 

The fact that the clinical results as to mor- 
bidity have paralleled those of the series with 
penicillin adds further evidence that the 10,000 
unit bacitracin suppository per se is effective 
in clearing the vaginal tract of those bacteria 
which most likely play an important role in the 
high morbidity rate and increased postopera- 
tive hospital stay following vaginal hysterec- 
tomies. It is our opinion that bacitracin is at 
least as useful as penicillin prophylactically in 
vaginal hysterectomies and should be worthy 
of use in all vaginal operations. 

Similar suppositories are being employed in 
the treatment of various types of vaginitis and 
cervicitis with gratifying results. Detailed data 
on this work will be published at a later date. 


SUMMARY 


. Patients undergoing vaginal hysterec- 
aide were given bacitracin prophylactically 
in the form of vaginal suppositories containing 
10,v00 units. 

2. Cultures taken twelve to fourteen hours 
after insertion of the suppository revealed a 
marked reduction in the number and variety 
of organisms. 

3. In vitro resistance studies showed a high 
incidence of penicillin-resistant and a low inci- 
dence of bacitracin-resistant bacteria. 

4. Astriking reduction in postoperative mor- 
bidity and number of patients requiring addi- 
tional medication was found in the bacitracin 
series as compared to the controls. 

5. No untoward reactions to this antibiotic 
were encountered. 
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PREOPERATIVE USE OF THE COMPRESSIVE BANDAGE | 
IN TREATMENT OF VENOUS INSUFFICIENCY IN THE 
LOWER EXTREMITIES* 


Peter J. KessELER, M.D. 
New York, New York 


past decade the treatment of primary 

and secondary venous insufficiency and 
their associated complicating sequelae remains 
a challenging problem. A method of compres- 
sive bandage treatment is described which has 
proved of value in the preoperative preparation 
of patients with varicose and _ postphlebitic 
ulcers, eczema, phlebitis and_postphlebitic 
venous insufficiency. 


D me ee the attention given to it in the 


TECHNIC 


The compressive bandage consists of two 
layers. The first layer is a cottonf roll and the 
second layer is an elastic bandage. The use of 
the cotton roll is preferred over other types of 
materials because of the following: (1) the 
inherent tensile strength, (2) the greater ab- 
sorptive qualities, (3) the ease of application 
and (4) the spongy quality which makes it use- 
ful over areas subject to pressure necrosis and 
over the “feeder” varicosities in juxtaposition 
to the ulcer. The second or outer layer consists 
of a 4 inch wide elastic bandage. The type used 
is one of densely woven lastex.{ It is more 
durable and retains its elasticity longer than 
the plain cotton variety. 

In the application of the first layer the foot 
of the patient is held by an assistant at a go 
degree angle to the leg and the knee is flexed 
at a 15 degree angle. The bandage is started 
on the medial aspect of the foot at the level 
of the head of the first metatarsal bone. Slight 
tension is applied as the wrapping is begun. 
The bandage is applied perpendicular to the 
long axis of the foot and leg. The heel may or 
may not be included. If the lesion under treat- 
ment is close to the heel, it is included in the 
bandage. The inner layer is carried to a level 


+t Webril bandage (Curity). 
t Ace No. 8 (Becton, Dickinson and Co.). 


just above the tibial tubercle. At this level the 
bandage is applied in double or triple layers to 
protect the bony prominences. Wrinkling in 
any portion of the bandage is avoided since 
local pressure necrosis may occur. Additional 
padding is applied over the malleoli, Achilles 
tendon, anterior aspect of the tibia and over the 
“feeder veins” surrounding the ulcer area. 
(Fig. 1A and 1B.) 

In the application of the second or outer 
layer it is important to apply firm and even 
compression. The folds of the bandage are per- 
pendicular to the leg, and as previously the 
heel may or may not be included, depending 
upon the individual requirements. Two adhe- 
sive strips are placed about the heel to prevent 
sliding of the bandage. (Fig. 1c and 1D.) 

When the area under treatment is above the 
knee, the application of the bandage is difficult 
because of its tendency to slide. The first layer 
of the cotton roll is started just above the knee 
and extends to just below the groin. In the 
application of the second or outer layer an 
elastic adhesive bandage§ is preferred to the 
plain elastic bandage because of its adherent 
quality. This layer is extended above and below 
the underlying cotton layer to secure anchorage 
to the skin. (Fig. 2.) When the thigh is very 
obese, a more simple technic is used. Strips of 
cotton roll and strips of elastic adhesive band- 
age are placed perpendicular to the long axis 
of the thigh extending one-half to three- 
quarters around its circumference. In the 
application of the adhesive strips firm com- 
pression is used. (Fig. 3.) 

In the patient with a “weeping” eczema a 
mild astringent such as bismuth subgallate 
is sprinkled liberally over the area and is 
covered by a piece of gauze of adequate size. 
If the eczema is dry and there is no existing 


§ Elastoplast (Duke Laboratories, Inc.). 


* From the Department of Surgery, St. Clare’s Hospital, New York, N. Y. 
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Fic. 1. A and B, Application of protective padding and sterile gauze sponge 
over the tibial prominence and ulcer area, respectively. The first or cotton 
layer is being applied. c and p, technic and application of the second or 
elastic bandage layer. 


Fic. 2. Technic in the application of the compressive bandage to the thigh. 


Fic. 3. A modification of the bandage technic that is employed in the obese. 
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allergy, a tar ointment* is used. In the presence 
of a secondary fungus infection a fungicidal 
drug is employed.+ If there is an ulcer, it is 
covered by a sterile gauze pad. 

Upon completion of the application of the 
bandage the patient is instructed to walk a 
distance of several blocks and then to return 
for examination. If at this time the patient 
complains of pain, the elastic bandage is read- 
justed. If these precautions are not observed, 
painful pressure areas and even pressure 
necrosis may occur over the anterior aspect of 
the tibia, malleoli, Achilles tendon or instep. 

To obtain the most beneficial effect on the 
venous circulation instructions are given to the 
patient relative to the proper use of the leg 
muscles. This is best accomplished by ordinary 
walking. Standing for long periods should be 
avoided. The use of crutches or other support is 
prohibited. In the sitting position the leg should 
be elevated to the height of an ordinary foot- 
stool. Patients with painful ulcers are supplied 
with an analgesic sufficiently strong to enable 
them to walk without splinting the leg since 
muscle action is essential for the correction of 
the venous insufficiency. Pain usually dis- 
appears quickly simultaneously with the reduc- 
tion of the edema. The subsidence of the edema 
and/or the exudation from the ulcer usually 
necessitates a change of the first bandage within 
three to four days. However, following applica- 
tion of the second bandage weekly or biweekly 
change of the compressive bandage is sufficient. 


COMMENTS 


The surgical treatment of venous insuffi- 
ciency in the lower extremities is beyond the 
scope of this paper. The compressive bandage 
method is used routinely in the preparation of 
patients for surgery. Its use as a definitive 
treatment is limited to patients in whom sur- 


gery is contraindicated or to those who refuse | 


operation. 

In employing the compressive bandage in 
the treatment of venous insufficiency in the 
lower extremities proper application of the 
bandage is of prime importance. The pressure 
gradient decreases from below upward, so that 
no blood is trapped in the veins which are 
under compression. Meticulous attention to 
detail results in the rapid healing of the lesion. 


* Daxalan ointment (Dome Chemicals, Inc.). 
+ Desenex ointment (Wallace and Tiernan). 


Practical Surgical Suggestions 


Heretofore in many clinics the results obtained 
by the compressive bandage treatment have 
been inconclusive. It is believed that with the 
proper attention to detail in the application of 
the compressive bandage improved results will 
be obtained. It is imperative that the bandage 
should be applied only by experienced person- 
nel. If this is not insisted upon, difficulties will 
arise. 

All objectives of the bandage treatment can 
be obtained by bed rest and elevation of the 
affected extremity. However, this represents a 
merely passive means of relieving the venous 
insufficiency, adds to the already existing 
muscle atrophy and disability, and incurs con- 
siderable expense. The cardinal factors in the 
pathogenesis of venous insufficiency (viz., 
venous hypertension, valvular incompetence, 
edema, tissue necrosis, thrombosis and fibrosis) 
are all benefited by the compressive bandage 
treatment. This treatment permits ambulation, 
overcomes muscle atrophy by active exercise, 
assures rapid resolution of the edema, stimu- 
lates healing processes and returns the patient 
to a working capacity. 

It may be interesting to observe that upon 
healing of the lesion many veins that were not 
apparent prior to treatment with the com- 
pressive bandage become easily visible and 
palpable, and therefore are more readily amen- 
able to surgery. 

In the early treatment of the postphlebitic 
syndrome, after the initial acute phase has sub- 
sided, it is generally agreed that the use of the 
supportive bandage is essential until the edema 
has subsided. However, in patients so afflicted 
the usual support given to the leg and the 
proper bandaging is frequently neglected. This 
predisposes the patient to chronic lymphedema 
and its associated sequelae. The use of the com- 
pressive bandage offers much to these patients. 
It forces them to remain under continual med- 
ical observation, gives adequate support to the 
venous circulation, prevents development of 
secondary varicose degeneration and _ ulcera- 
tion, protects the skin and keeps the patient in 
full working capacity. 

The disadvantages of the compressive band- 
age treatment encountered are as follows: (1) 
The cosmetic aspects of the bandage are some- 
times undesirable; (2) frequently patients will 
refuse surgery for definitive cure because the 
compressive bandage has given them relief from 
the manifestations of the venous insufficiency. 
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The advantages of the compressive bandage 
treatment are: (1) It relieves pain and restores 
the patient to full working capacity within a 
few days; (2) in contrast to bed rest it prevents 
muscle atrophy and general disability; (3) it 
effects resolution of the edema and induration, 
and rapid healing of existing ulcers and/or 
- eczema; (4) it maintains adequate venous cir- 
culation in patients in whom surgery is con- 
traindicated. Accordingly, the compressive 
bandage treatment may be termed a “medical 
vein ligation.” 


RESULTS 


In the period from January, 1948, to Decem- 
ber, 1949, fifty-seven patients with stasis ulcers 
of the lower extremities were treated in the vein 
clinic of St. Clare’s Hospital. These patients 
were classified into two groups as follows: 

Group I. This group comprised thirty-one 
patients with varicose ulcers. The ulcers were 
present for an average duration of one and a 


507 
half years. Following application of the com- 
pressive bandage treatment healing was ob- 
tained in an average period of three weeks. 
Group II. This group comprised twenty-six 
patients with postphlebitic ulcers. These ulcers 
were present for an average duration of seven 
years. Following the application of the com- 
pressive bandage treatment healing was ob- 


tained in an average period of three and a half 
weeks. 


SUMMARY 


A method of ambulatory treatment of ve- 
nous insufficiency in the lower extremities and 
its associated sequelae is described. Its advan- 
tages over other methods as a preparatory 
treatment to definitive surgery is discussed. Its 
use in the prevention of the frequently irrevo- 
cable sequelae of the postphlebitic syndrome is 
stressed. The compressive bandage treatment is 
recommended as a definitive treatment in those 
patients in whom surgery is contraindicated. 
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SIMPLE METHOD OF LOCALIZING FOREIGN BODIES IN 
THE HAND* 


Daviv A. WILLIs, M.D. 


Chicago, Illinois 


localizing and removing foreign bodies 


for this fixation. Cloth tapes of any desired 


[ a previous publication' a method of an easily available and serviceable material 


from the hand was described. Employment 


length are tied or sewn to the four corners of the 


Fic. 1. Shows the hand and forearm fixed to the operating board and the 
localizing screen tied in place. (Illustration from The Chicago Medical School.) 
Fic. 2. Shows the exposed and developed x-ray film as it will appear to the 
operator; note the needle in square Es. (Illustration from The Chicago 


Medical School.) 


of the fluoroscope was recommended for both 
procedures. More recently, in order to decrease 
fluoroscopic exposure an alternate method was 
developed for localizing the foreign body. The 
simplicity of the procedure and the accuracy 
of the results have prompted this report. 

The apparatus consists of a wire mesh 
screen about 2 inches square in which the 
smaller subdivisions are about 14 inch square. 
One-fourth inch lead numerals are fixed in the 
squares on one side of the screen, and similar- 
sized lead letters are fixed in the squares on an 
adjacent side. Self-curing dental plastic makes 


screen. The apparatus can be sterilized by 
boiling. 

The hand is cleansed and surgically prepared 
as the surgeon desires and is fixed to the operat- 
ing board. (Fig. 1.) All localization and surgery 
will be performed in this fixed position since one 
of the important principles is that the surgical 
approach to the foreign body must be per- 
formed with the anatomic part in the same 
position as it was during localization. The small 
screen is tied to the palm of the hand (assuming 
that the radiopaque foreign body is in the palm) 
and the hand is x-rayed. During this procedure 


* From the Department of Surgery, The Chicago Medical School and the Mount Sinai Hospital, Chicago, III. 
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the fixing board should lie flat upon the x-ray 
film and the x-ray tube should be at least 40 
inches from the film and focused on the screen. 
The developed but still wet film will show the 
position of the foreign body on the screen. The 
letters and numerals serve as guides. With the 
screen still fixed to the hand there is no problem 
in transposing with an indelible dye to the sur- 
face of the palm the position of the foreign body 
as observed on the x-ray film. Experiments and 
experience with foreign bodies have shown the 
localization to be extremely accurate. (Fig. 2.) 
Since the hand has been surgically prepared 
and has not since been contaminated, the 
screen can be untied and removed and the 
surgeon may proceed with the operation. We 
still remove the foreign body, usually a broken 


PaTIENTs with coarctation of the aorta have a poor prognosis unless a 
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needle, with the aid of the fluoroscope. The 
operation is always performed as an outpatient 
case under local anesthesia. The incision is 
frequently so small as to render suturing un- 
necessary. Disability is negligible. 


CONCLUSION 


A simple apparatus for localizing radiopaque 
foreign bodies in the hand is presented. It can 
be personally constructed by any surgeon at 
very little cost and will prove to be accurate 
and helpful in an operation which is too often 
difficult and embarrassing. 


REFERENCE 


1. Wittts, Davin A. Localization and removal of 
foreign (metallic) bodies. Surg., Gynec. e* Obst., 
65: 698, 1937. 


successful operation is performed upon them since many of them die before 
reaching their fortieth year. Vascular surgeons are now able to use special 
instruments and excise the coarctation and then anastomose the proximal 
and distal portions of the aorta to restore circulation. However, if too great 
a tension occurs in a few of these cases, surgeons have successfully anas- 
tomosed the resected aorta with the left subclavian artery after the latter 
has been freed and severed between clamps some 4 cm. from the aortic 


arch. (Richard A. Leonardo, M.D.) 
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SUTURE TIE BOX* 


Watter G. MAppbock, M.D. 


Chicago, Illinois 


first assistant in the operating room is 
his ability to tie secure knots with 


()*i: index of the efficiency of a top grade 


IA 


or tying with forceps) so the beginner should 
learn to tie knots in several ways; and if he is 
particularly thoughtful, he will use the method 


Fic. 1. A simply constructed box for practicing the tying of sutures. Outside 
dimensions: 9 inches long, 6 inches wide, 7 inches deep. Material 14 inch soft 
pine; hooks 34 inch in diameter. a, shows the bottom inset 15g inch in order 
that the hooks do not protrude and catch on various objects; B, inside of box 
with bottom at 47¢ inch. The hooks are placed at different depths so that tying- 


in-a-hole can be practiced. 


reasonable speed. First assistants like to and 
should take an active part in the operation, and 
it is a general rule that if they can tie sutures 
with ease and accuracy they are allowed to do 
so. However, if they are fumblingly slow or tie 
insecure knots, the surgeon generally takes over 
the job. 

Tying sutures is not a procedure to be learned 
in the operating room; and since skill is ac- 
quired only by long practice, it has been the 
custom for a good surgical house oflicer to keep 
string, thread or discarded suture material on 
hand in his room so that time can be spent 
learning this art. At first it is better to use large 
material like string in order to see whether a 
square knot or a “granny” has been tied. The 
manner of tying sutures varies with different 
surgeons (two-handed ties, one-handed method 


employed by the surgeon he is assisting, chang- 
ing his technic as he changes surgeons. 

Figure 1 shows a simply constructed box, the 
like of which shouldbe on hand in every house 
staff quarters for practicing the tying of su- 
tures. With the user sitting the box can easily 
be held between the knees, which is a comfort- 
able level for hand work. 

It is well known that competition among 
interns and residents for better positions is 
extremely keen and grading of the candidates 
goes on all the time. Therefore, outstanding 
ability in the operating room is something to 
work for. The skillful hands of the surgeon 
put much of his training and experience into 
effect and the neophyte should learn manual 
dexterity early. This practice box should be of 
considerable aid to the art of tying sutures. 


*From the Department of Surgery, Northwestern University Medical School and Wesley Memorial Hospital. 
Chicago, Ill. 
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Reports 


IMPALEMENT PERFORATIONS OF THE PERINEUM* 


Paut F. Fox, m.p. 


Chicago, Illinois 


neum may cause some of the most serious 

and unusual injuries which require surgical 
attention. The severity of these injuries is 
influenced by the direction in which the impal- 
ing object enters the perineum, the size and 
shape of the object and the depth of penetra- 
tion. Perforations following perineal impale- 
ment have occurred in the rectum, bladder, 
urethra, intestinal tract, kidney, diaphragm 
and adnexa. When perforations into the peri- 
toneal cavity occur, the results are serious and 
frequently fatal, especially when intraperi- 
toneal viscera are penetrated. Those perfora- 
tions which do not enter the peritoneal cavity 
are often followed by rapid healing although 
abscess and fistula formation may complicate 
recovery. 

The impaling instrument may enter the peri- 
neum through the anus or vagina and penetrate 
these organs at a higher level from within out- 
ward. This generally occurs when a blunt 
object is the impaling force. The perineum 
may also be pierced at the point of contact 
and then secondary perforation of the rectum, 
vagina, bladder or other viscus from without 
inward occurs.’ This is the type of injury which 
follows impalement by a sharp object. All of the 
cases described herein are examples of the 
latter type. 

A number of objects have caused impalement 
injuries. Pitchfork handles, sharpened stakes, 
picket fences and horns of animals are the 
most common. Less frequently, impalement 
has been due to tree branches, stumps of weeds, 
iron bars, chair legs and many other sharp 
devices. 

The occurrence of impalement is most fre- 
quent in agricultural communities, affecting 


may cos perforations of the peri- 


mainly adult males."-" This is to be expected 
in view of the common causes. Numerous re- 
ports of rectal impalements have appeared 
since Van Hook’s*‘ in 1896. Summaries of pre- 
viously reported cases, with additional new 
cases, were made by Stiassny,”! Tillmann?? and 
Habhegger.’ In 1939 Claggett® stated that 
approximately 200 cases of impalement of the 
rectum had been reported in the literature. 
Many of these involved the bladder or other 
viscera as well as the rectum. Since then several 
single case reports have been published. 

Powers and O’Meara™ observed three pa- 
tients with impalement injuries in 10,551 
hospital admissions in a rural district and 
Neumann" reported twenty instances of im- 
palement in 16,000 admissions. According to 
Seybold, Black and Jackman” seven patients 
with impalement of the rectum and damage to 
intraperitoneal viscera were encountered at the 
Mayo Clinic from 1910 to January 1, 1939. 
Examples of impalement involving the urinary 
bladder have been reported by Cottam,' Brigg,‘ 
Smith,” Rastelli and Nascimbene,'® Bon- 
vallet? and Neumann." 

The incidence of mortality in impalement 
injuries associated with damage to intraperi- 
toneal viscera is high. Tillmann®? reported a 
76.4 per cent mortality rate in thirty-four cases. 
Habhegger® recorded forty-two cases with a 
mortality of 78.5 per cent and Van Hook” 
observed that if the peritoneum was penetrated 
the death rate was 71.4 per cent. All of these 
publications appeared many years before the 
use of antibiotic and chemotherapeutic agents. 

Without intraperitoneal penetration the 
mortality rate as given by most authors was 
less than 10 per cent.®!%:?1,22.24 Sevbold and 
others” reported five recoveries and two deaths 


* From the Departments of Surgery, Children’s Memorial Hospital and St. Anne’s Hospital, Chicago, III. 
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in the seven cases at the Mayo Clinic from 1910 
to 1939. Their additional (eighth) patient, re- 
ported in 1944, recovered. 

The impaling object and manner in which 
the injury occurred are usually evident from 
the history. The depth of penetration, how- 
ever, is not easily determined. Symptoms are 
often mild in the period following injury. Pain 
may not be severe and only a small external 
wound may be visible in the perineum. If the 
impaling object enters the anus or vagina di- 
rectly, no external wound is present. Subse- 
quently, symptoms appear as a consequence of 
infection or hemorrhage. Bleeding from the 
anus or vagina may be observed. Inability to 
urinate or hematuria may be noted. Localized 
hematoma formation in the perineum is often 
present. Tears in the rectum may be palpable 
or visible through the proctoscope. After a 
varying length of time signs of peritonitis may 
become evident which are often followed by 
shock. 


MANAGEMENT 


Any patient who sustains an impalement 
injury, no matter how mild the clinical mani- 
festations are when first examined, should be 
admitted to a hospital. It is only as a hospital 
patient that the severity of the injuries may be 
properly evaluated. 

During examination of the patient, which is 
carried out as soon as possible after the injury, 
attention is centered upon certain organs and 
areas of the body. These are: (1) the abdomen, 
(2) bladder and urethra, (3) vagina and (4) 
rectum. A roentgenogram to disclose subdia- 
phragmatic air, if present, must be obtained. 
Careful physical examination of the abdomen 
for signs of peritonitis should be performed and 
repeated frequently if necessary. If the patient 


does not urinate spontaneously, the bladder 


should be catheterized. In passing the catheter 
a ruptured urethra may be discovered. If 
catheterization is successful and urine is ob- 
tained, the presence of hematuria is significant. 
Cystograms may be obtained if indicated. To 
detect a vaginal perforation examination by 
the ordinary bimanual method and also with a 
speculum should be carried out. Both digital 
rectal and proctoscopic examinations should be 
performed. By using the proctoscope a perfora- 
tion which might not be palpable may be found. 
If evidence of intraperitoneal perforation and 
peritonitis is present, immediate laparotomy is 


indicated. Perforations of the bladder are 
sutured but diversion of the urine must be 
established and this is probably done best by 
suprapubic cystostomy. Perforations of the 
colon or intraperitoneal rectum may be sutured 
but it is also necessary to establish proximal 
colostomy so that the fecal current will be 
diverted. Other perforations encountered in the 
peritoneal cavity involving, for example, small 
intestine, stomach or other viscus must be 
managed according to the individual surgeon’s 
judgment, skill and experience. 

Peritonitis accompanying impalement perfo- 
ration is treated with antibiotic and chemo- 
therapeutic agents, blood transfusions, paren- 
teral fluids, intestinal decompression and all 
the other well known measures which have been 
emphasized in other publications.® 

Prophylactic tetanus antitoxin has been 
recommended as an adjunct in the treatment 
of impalement injuries and should be admin- 
istered in adequate amounts.*!° 

In extraperitoneal wounds involving the 
perineum and rectum saucerization and drain- 
age without suturing has been advocated.! 
Soon after injury, however, some of the more 
superficial injuries may be successfully closed 
primarily. Some of the deeper, more extensive 
extraperitoneal wounds of the rectum may 
require proximal colostomy in addition to 
saucerization and drainage. 

Urethral injuries present special problems. 
Besides repairing the urethral defect, if possible, 
it is necessary to divert the urine and establish 
drainage to prevent or treat already existing 
urinary extravasation. Antibiotic and chemo- 
therapy is also indicated in the postoperative 
period following extraperitoneal perforations. 


CASE REPORTS 


Case1. W. F.,a fifteen year old white male, 
was admitted to St. Anne’s Hospital on May 9, 
1948. Twenty-three hours before admission he 
was high-jumping and in attempting to clear 
the wooden crossbar, struck it and broke it. As 
he fell to the ground, a portion of the splintered 
wood entered his perineum near the anus. He 
removed the splinter which was about 1 foot 
in length and rode home on his bicycle. An 
hour after the accident he began to complain of 
nausea, vomiting and abdominal pain. All of 
these symptoms increased in severity until the 
time the patient entered the hospital. 
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Physical examination after admission dis- 
closed a temperature of 99.2°F., pulse rate of 
138 and a respiratory rate of 20. The blood 
pressure was 106/78. The important physical 
findings included generalized abdominal tender- 
ness and rebound tenderness, marked rigidity 
of the abdominal wall and absence of peri- 
staltic sounds on auscultation. A small punc- 
ture wound, 1.5 cm., lateral to the left anal 
margin was seen. 

Laboratory examination of the blood showed 
4,650,000 erythrocytes, 20,200 leukocytes with 
88 per cent polymorphonuclear cells and 9 per 
cent lymphocytes. The hemoglobin was 13.7 
gm. The urine was normal. 

Operation was performed one hour after ad- 
mission. A left paramedian incision was made 
in the lower and mid-abdomen. One liter of 
brown, foul-smelling peritoneal exudate was 
aspirated. A rent was seen in the peritoneum of 
the rectovesical pouch, 4 cm. in length, just 
to the left of the midline. A loop of sigmoid 
overlying the perforation in the peritoneum 
revealed a perforation 8 mm. in diameter which 
was leaking bowel content. (Fig. 1.) This per- 
foration was closed with three silk sutures. The 
descending colon was mobilized and a loop 
brought out through the abdominal incision. 
This loop was divided between two forceps 
which were left on the ends of the bowel. The 
abdominal incision was then closed so that the 
proximal segment of the colon was exteriorized 
at the upper angle and the distal segment at the 
lower angle. 

The perineal wound was then explored and 
débrided, and a soft rubber drain placed in it. 
Examination of the rectum by palpation and 
with the proctoscope disclosed a perforation in 
the left lateral wall 6 cm. above the anal 
margin, about 1.5 cm. in diameter. This 
perforation was not sutured. 

Postoperative treatment included blood 
transfusions, continuous Wangensteen suction 
for three days and adequate intravenous fluids. 
The forceps on the ends of the exteriorized 
colon were removed on the second postopera- 
tive day. Intravenous sulfadiazine and intra- 
muscular penicillin and streptomycin were ad- 
ministered. Tetanus antitoxin in a dosage of 
3,000 units was also given. After four days the 
streptomycin and penicillin were discontinued 
and sulfadiazine was administered orally. Cul- 
tures of the peritoneal exudate showed Strepto- 
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coccus hemolyticus, Staphlococcus aureus and 
Escherichia coli. 

On the tenth postoperative day the patient 
went home from the hospital. The colostomy 
was functioning satisfactorily. The distal loop 
of the colon and rectum was empty and the 


_ Perineal 
woun 
entry 


Wooden splinter 


Fic. 1. Case 1. Sketch showing splinter perforating 
rectum and sigmoid. 


perineal wound was healed. The rectal perfora- 
tion was also healed. 

Three months later, after the patient took 
sulfathalidine by mouth for ten days, the old 
abdominal scar was excised. The loops of colon 
were freed from the abdominal wall and the 
redundant portions removed. Intraperitoneal 
end-to-end anastomosis of the descending colon 
to the sigmoid was performed. The abdominal 
incision was closed without drainage and re- 
covery was rapid and uncomplicated. On the 
seventh postoperative day the patient was dis- 
charged from the hospital. He has remained 
well since that time. 

Case J. C., a ten year old white female, 
was admitted to St. Anne’s Hospital on July 31, 
1936. Two days before admission she fell on 
an iron picket fence and a picket penetrated 
the left side of the perineum for a distance of 
about 6 inches. This was followed by profuse 
bleeding which was treated by a physician. One 
hour later abdominal pain and vomiting were 
noticed but did not become severe. Nothing 
but water was taken by mouth for forty-four 
hours prior to admission. 
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Physical examination revealed tenderness in 
the left lower abdomen with peritoneal re- 
bound tenderness. Moderate abdominal dis- 
tention was also present. The leukocyte count 
was 18,000 and the temperature 99.2°F. 

On the day after admission the abdomen was 
explored and a loop of small intestine (ileum) 
in the left lower abdominal quadrant presented 
a small perforation. A moderate amount of 
cloudy free fluid was noted in the peritoneal 
cavity. The perforation was closed and the 
abdominal incision sutured. The patient was 
discharged seventeen days after admission in 
good condition. 

Case 11. E. W., a ten year old white male, 
was admitted to Children’s Memorial Hospital 
on October 21, 1938. Five hours before admis- 
sion he fell in a hole about 8 feet in depth, 
impaling himself on an iron rod which entered 
the perineum to the left of the anus. He climbed 
out of the hole and went home. Subsequently, 
steadily increasing pain in the abdomen and 
vomiting were noted. Two hours after the 
accident he urinated and noticed fresh blood 
at the beginning of urination. 

Physical examination revealed a temperature 
of 100.8°F., a pulse rate of 100 and a respiratory 
rate of 24. The abdomen was rigid over the 
lower portion, with maximal tenderness in the 
midline. A perforation about 5 mm. in diameter 
to the left of the anus was present. During the 
examination the patient urinated and most of 
the urine came from the perineal perforation 
although some came from the penis. 

At operation shortly after admission a mid- 
line incision from the umbilicus to the symphy- 
sis was made and the abdominal cavity opened. 
The peritoneum was edematous. Exploration 
of the abdomen disclosed no intestinal injury. 
The bladder was then opened and bloody 
urine was seen. A jagged tear 3 cm. in length 
was observed in the left half of the trigonal area 
of the bladder. This was repaired with catgut. 
The bladder was closed around a mushroom 
catheter. Two Penrose drains were placed in 
the space of Retzius. Satisfactory recovery 
followed. At the time of discharge, thirty-one 
days later, the peritoneal and abdominal 
wounds were healed. 

Case 1v. M. B., a nine year old white fe- 
male, was admitted to Children’s Memorial 
Hospital on August 30, 1943. Four and a half 
hours before admission she fell from a tree 
landing on some bushes. A wide laceration 
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between the rectum and vagina was sustained. 
Persistent lower abdominal pain followed the 
accident. | 

Examination disclosed a gaping perineal 
wound 5 cm. in length from which dark blood 
exuded. The lower abdomen was tender and 
rigid and bowel sounds were diminished in 
intensity and frequency. The urine contained 
no blood. 

At operation one hour after admission of pa- 
tient the abdomen was opened through a lower 
midline incision. No intestinal perforations 
were discovered. A ragged laceration in the 
peritoneum of the pouch of Douglas and a 
moderate amount of bloody fluid in the lower 
abdomen were seen. This was sutured with fine 
chromic catgut and the abdomen was closed. 
The perineal wound was loosely sutured with 
chromic catgut. Some drainage from the 
perineum was noted during convalescence. 
Healing was complete and the patient was dis- 
charged three weeks after injury. 

Case v. D. K., an eight year old white 
female, was admitted to Children’s Memorial 
Hospital on September 12, 1941. Two and a 
half hours before admission she fell astride a 
pointed fence. Laceration of the perineum fol- 
lowed by the loss of one-half cup of blood 
occurred. 

At operation a second degree perineal tear 
into the vagina in the midline was present. The 
levator ani muscles, subcutaneous tissues and 
vaginal mucosa were sutured with fine catgut. 
Uninterrupted recovery followed and she was 
discharged one week after the accident. 

Case vi. J.B., a four year old white female, 
was admitted to Children’s Memorial Hospital 
on July 6, 1947. Shortly before admission she 
fell on a picket fence and suffered a laceration 
through the posterior vaginal wall, perineal 
body, internal anal sphincter and rectum. The 
rectal perforation was 1.5 cm. in length. 

At operation the rectal mucosa was closed 
with interrupted sutures of fine chromic cat- 
gut. The internal sphincter, perineal body, 
vaginal mucosa and subcutaneous tissues were 
then closed after changing instruments and 
gloves. Primary healing followed and eight 
days later she was sent home. 


COMMENTS 


The six patients described herein, all under 
fifteen years of age, represent an incidence of 
two impalement perforations in 101,659 admis- 
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sions to a general hospital and four impalement 
injuries in 51,427 admissions to a children’s 
hospital. Fortunately no deaths resulted 
these cases although four patients were seri- 
ously injured. 

Although extraperitoneal impalement in- 
juries are usually not particularly severe as is 
shown by Cases v and v1, the patient in Case 
Ill, representing an extraperitoneal penetration 
of the bladder, was seriously injured. The extra- 
peritoneal wounds involving the rectum and 
perineum are best managed, according to Blais- 
dell,| by saucerization and open drainage 
without suture. These principles were applied 
to the management of the perineal and rectal 
wounds in Case 1, with subsequent rapid heal- 
ing. However, Cases v and v1, closed primarily 
soon after injury, also healed rapidly without 
infection. 

Intraperitoneal perforations of the colon and 
rectum may be sutured but it is also necessary 
to establish proximal colostomy. It may also 
be advisable to perform proximal colostomy in 
extensive injuries to the extraperitoneal rectum. 
Experience acquired during the recent war by 
various surgeons proved the value of proximal 
colostomy but complete agreement as to the 
best type to perform is not evident from the 
publications on this com- 
pletely divided colon with the two ends separ- 
ated, such as was used in Case 1, produced 
satisfactory diversion of the fecal current. 

In all impalement injuries it is extremely 
important to determine whether or not an 
intraperitoneal viscus has been penetrated. 
This cannot be done in the period immediately 
following injury because signs of peritonitis 
are usually not apparent, even if a viscus has 
been perforated. Failure to recognize the im- 
portance of careful and continued observation 
may be costly to the patient. In Case 1 the 
twenty-four-hour interval between the time of 
injury and definitive treatment was a cause of 
great concern, particularly because the patient 
had been examined by a physician soon after 
the injury. Apparently the possibility of an 
intraperitoneal perforation was not considered. 
Pearse’ stated that a delay of seven or more 
hours was invariably fatal in instrumental 
perforations of the rectosigmoid. Shidler™ as a 
result of experience gained with perforations 
of the colon during warfare stated that injuries 
older than eighteen hours produced fatal peri- 
tonitis. Fortunately, in spite of the long delay 
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before institution of treatment in Case I 
recovery occurred. 

Consideration of the various case reports 
which have been published dealing with impale- 
ment perforations of the perineum makes it 
apparent that many unusual injuries and com- 
binations of injuries have occurred. Probably 
no proposed method of management will in- 
clude all possible problems which might arise. 
Nevertheless, the method of management out- 
lined herein should aid in avoiding errors of 
omission. 

In the six cases described herein all patients 
recovered. Four of them were injured seriously; 
intraperitoneal perforations occurred in three 
and an extraperitoneal rupture of the bladder 
was sustained in the fourth case. Only one 
patient (Case 1) received antibiotic and chemo- 
therapeutic drugs. However, it is quite likely 
that these substances will reduce the mor- 
tality from peritonitis following impalement 
perforations. 


SUMMARY 


1. Six patients with perineal impalement 
perforations, all of whom recovered, are de- 
scribed in this report. 

2. The importance of admission to a hos- 
pital and proper examination of a patient with 
an impalement injury, particularly in the 
period immediately following injury, is stressed. 

3. Whether or not an intraperitoneal viscus 
has been penetrated is the primary considera- 
tion in the management of impalement injuries 


of the perineum. 
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NEUROGENIC OSSIFYING FIBROMYOPATHIES* 


H. C. Fetr anno J. G. Yost 
Brooklyn, New York 


neighboring structures in the region of 

joints has been reported to occur in 
39 per cent’ to 44 per cent! of spinal paraplegics. 
The phenomenon is one of many oddities found 
in medicine and one of three pathologic changes 
that may occur in paraplegic extremities. The 
other two are osseous and muscular atrophy 
and osteoarthropathies of the Charcot type. 

The lesions of this affection are characterized 
by the formation of a mature, trabeculated, 
spongy type of bone in the joint capsule and 
tendons in the region of the capsule, marked 
osteoporosis of the neighboring long bones and 
the preservation of the cartilaginous surfaces 
of the joint as well as the preservation of the 
joint space.* The involved joints are always 
below the level of the cord lesion but the degree 
of trauma to the cord and other parts of the 
body bears no relationship to their extent or 
formation.? Once formed these calcifications 
are permanent. Return of function to the 
paralyzed limb does not influence resolution of 
the osseous deposits. 

The pathomechanics are not definite. Varied 
opinions have been expressed. It is generally 
accepted that the mobilization of calcium, seen 
in paraplegics, plays an important role. From 
here, things are far less understood. Abramson! 
is of the opinion that pressure over the involved 
joint is the stimulating factor. Roache and 
Jostes® believe that lack of early mobilization 
is the precipitating cause. Freeman‘ presents 
the theory that the phenomenon could be 
explained on the basis of low grade infection, 
because in his cases decubiti were found over or 
in juxtaposition to involved joints. He sur- 
mized, when not in direct association, the 
infection traveled down fascial planes to neigh- 
boring joints. His group has been able to culture 
organisms from the centers of calcification. 
Brailsford? does not try to explain the etiology 
but mentions how the paralytic limb in his case 
became edematous and then the calcium in the 
region of the elbow was noted. This observation 
was similar to one made in one of our cases. 


of the capsule and 


Fic. 1. Case 1. Reveals calcification early on both the 
flexor and extensor surfaces; the joint margins appear 
to be uninvolved. 


Since the cause of development is not defi- 
nitely known, a direct approach to the handling 
and prevention of such lesions is difficult. 
Several authors have shown that early mobili- 
zation will minimize their formation, but as 
our first case report shows, will not prevent 
them.'**7 For this reason, and because only 
two other cases involving the upper extremity 
have been previously reported and none with 
bilateral or small joint involvement or with a 
long period of follow-up, the following two cases 
are submitted: 


CASE REPORTS 


Case. R.M., a forty-eight year old white 
male, was admitted to Kings County Hospital, 
neurosurgical service on April 11, 1948. On 
admission he stated that on the previous night, 
after having a few drinks, he fell down one flight 


* From the Orthopedic Services of Drs, H. C. Fett and C. C. Vitale, Kings County Hospital, Brooklyn, N Y. 
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Fic. 2. Case 1. Reveals the presence of calcific deposits in axillary portion of 
humerus and scapula producing scapulohumeral fusion. 


of stairs. Members of his household then carried 
him to bed. The next morning upon awakening 
he felt pain in both shoulders and was unable 
to move either arm and also noticed numbness 
of both legs and an inability to void. The rest 
of his history was essentially negative. 

Physical examination revealed a well devel- 
oped and well nourished male in no acute dis- 
tress whose physical findings were negative 
except for moderate paresis of the upper 
extremities and mild paresis of the right lower 
extremity. The deep tendon reflexes were all 
suppressed in the upper extremities but active 
in the lower extremities, and a positive Babin- 
ski was present on the right. Dysesthesias and 
hypalgesias were present from the level of the 
shoulders down. A No. 128 tuning fork was 
appreciated from the illiac crests caudally but 
not above. X-rays of the cervical spine were 
negative for fracture or dislocation. A diagnosis 
of cord trauma was made and the patient was 
placed in Crutchfield tongs and on tidal 
drainage. 

Within a few days full activity of both lower 
extremities was present. Four days after ad- 
mission physiotherapy in the form of heat and 
active and passive motion of both upper 
extremities was started and performed daily 
except over weekends. Three weeks later both 
hands were edematous and required continuous 
elevation. Skull traction was continued until 


the sixth week when it was removed and ambu- 
lation started with the patient wearing a 
cervical collar. No decubiti developed around 
the involved limbs during this period of 
recumbency. 

Nine weeks after admission occupational - 
therapy in the form of a pedal type of jigsaw 
and sanding were added to the physiotherapy 
which the patient was already receiving. Sev- 
eral days later because of failure of improve- 
ment of active and passive motion in the upper 
extremities the elbows were x-rayed. On July 
13th, ninety-three days after admission, it was 
reported that both elbows were ankylosed. 
(Fig. 1.) At this time the patient was trans- 
ferred to the orthopedic service and it was 
noted that the elbows were fixed at 145 degrees 
and the wrists at 180 degrees. There was no 
active motion in any of the fingers except the 
thumbs. These could be opposed to the index 
fingers. There were 25 degrees of abduction and 
flexion in both shoulders, but all moveinents 
were scapulothoracic. The entire upper ex- 
tremities were smooth, shiny, moist and edem- 
atous. X-rays revealed osseous deposits 
around the joints of both upper extremities. 
(Figs. 2 and 3.) The blood count, urine and 
blood chemistries were all within normal limits. 
The blood calcium was 11.9 mg. per cent, the 
phosphorus 4.7 mg. per cent and the alkaline 
phosphatase 6.7 units (Bodansky). 
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Physio and occupational therapy were con- 
tinued with no appreciable improvement. On 
October 14, 1948, six months after admission, in 
an attempt to improve function of the extrem- 
ity, the right elbow was resected. The wound 
healed primarily and active motion was started 
in two weeks postoperatively. Grossly, the 
cartilaginous surfaces were intact. The joint 
space was present and the capsule had been 
replaced by a spongy type of bone. (Fig. 4a 
and Bs.) The elbow improved slowly until he 
could extend it to 160 degrees and flex it to 80 
degrees by March, 1950, but no improvement in 
associated joints or resolution of calcium were 
present. 

In a further attempt to increase the function 
of his right arm the outer one-third of the 
right clavicle was resected. He improved slowly 
and the tone of the arm muscles gradually 
increased, but he was still unable to feed him- 
self or take care of his personal needs. 

In October, 1950, while further reconstruc- 
tive procedures were under consideration, the 
patient developed blood-streaked sputum and 
on November ist his sputum was reported as 
being positive for acid-fast organisms. He was 
transferred to another hospital in which further 
investigation did not corroborate the diagnosis. 

At the time of transfer he was able to flex his 
right shoulder girdle to 60 degrees and abduct 
to go degrees, the motion still being scapulo- 
thoracic. The right elbow would extend to 
180 degrees and flex to 80 degrees. He was able 
to touch the back of his head and make the sign 
of the cross. The right wrist had no dorsiflexion 
but would volar flex to 60 degrees. Ulnar and 
radial deviation were possible. Full motion of 
the metacarpophalangeal joint of the thumb 
was present. Metacarpophalangeal motion was 
present in all except the third finger. There was 
no interphalangeal motion. The left shoulder 
girdle was partially frozen with only 25 degrees 
of flexion and abduction; the elbow was frozen 
completely and the wrist could be dorsiflexed 
15 degrees and volar flexed 90 degrees. The 
thumb motion was good but three fingers 
lacked metacarpophalangeal motion. The inter- 
phalangeal joints: were frozen. 

Case u. The’ chart of the original admis- 
sion was unobtainable so that the following 
data is from existing records and from the 
patient: 

F. R., a forty-two year old white male, was 
admitted to Kings County Hospital, neuro- 
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Fic. 3. Case 1. Calcification is ‘aaa at metacarpo- 
phalangeal joints of third, fourth and fifth digits and 
also at the proximal interphalangeal joints of second, 
third, fourth and fifth fingers. 


surgical service on December 24, 1936, with 
the history that he had fallen down a flight of 
stairs landing on his head and neck. On admis- 
sion he was unconscious and had sustained a 
laceration of the scalp and a fracture of the 
skull. No definite trauma to the cervical cord 
was noted on admission, but several weeks 
later when he gained contact with his environ- 
ment he noted weakness of the right arm and 
paralysis of the left hand. It was assumed then 
he had sustained injury to his cervical cord. At 
this time the patient noted that he was unable 
to bend his right elbow. He was then trans- 
ferred to the orthopedic service and a diagnosis 
of traumatic ankylosis of the right elbow was 
made. Since it was in a functionally good posi- 
tion, no further therapy was considered. 

At the present time the right elbow is fixed 
at 135 degrees. Full range of motion is present 
in all other joints of both upper extremities. 
The patient states that he can perform all his 
daily needs but has held no steady employment 
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Fic. 4. Case 1. Photographs of resected elbow joint. a, note calcification around 
joint with major portion on the extensor surface (posterior view); B, note pres- 
ervation of the joint space and articular surfaces (anterior view). 


Fic. 5. Case 11. Note marked deposition of calcium in antecubital region; also, 
note trabecular formation in deposit and retention of the joint space. 


since his injury. The x-ray of the right elbow 
demonstrated periarticular ossification with 
preservation of the joint space. (Fig. 5.) 


COMMENTS 


These two cases demonstrate that the in- 
volvement is completely extra-articular and 
that mobilization of neighboring joints with 
return of muscle power does not promote 
regression of the lesions. The first case shows 
how small joints, where pressure is minimal, are 
also involved and that even with early mobili- 
zation the lesions may occur. It also demon- 
strates that associated decubiti or other ports 


of entrance for infection do not necessarily have 


to exist for the formation of the lesions. The 
second case demonstrates that after fourteen 
years the lesions can still exist with the joint 
space preserved. 

The first case illustrated marked sympathetic 
changes resembling those seen in rheumatoid 
arthritis, poliomyelitis and trauma. The rela- 
tionship of this to the formation of the calific 
deposits cannot be fully explained, but further 
study of this condition and its possible relation- 
ship to the collagen group of diseases and 
causalgias must be made. Also, it must be de- 
termined what effect cortisone and ACTH 
might have upon their prevention and treat- 
ment if there is any relationship to the collagen 
group. 
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CONCLUSION 


Neurogenic ossifying fibromyopathies are 
still a medical mystery; but since they occur, 
all concepts concerning their origin must be 
considered and explored. The management of 
such cases is very difficult and other factors 
besides early mobilization must be considered 
and used in all paraplegics to prevent their 
occurrence. When such lesions occur, all forms 
of reconstructive procedures must be consid- 
ered to convert the suffer into a self-sufficient 
and productive individual. 


SUMMARY 


1. A brief discussion of the characteristics 
and pathomechanics of neurogenic ossifying 
fibromyopathy has been made. 

2. Two cases, one of bilateral involvement 
of the upper extremity and one with a fourteen 
year follow-up, have been presented. 


3. The possibility of this process being re- 
lated to the collagen group of diseases or the 
causalgias is mentioned. 
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DISSECTING ANEURYSM SIMULATING LARGE BOWEL 
OBSTRUCTION* 


Henry W. Mayo, Jr., M.D. 


Charleston, South Carolina 


tion is to report a case of dissecting 

aneurysm of the aorta which presented 
a fairly typical clinical and radiologic picture 
of large bowel obstruction. 

Dissecting aneurysm is an uncommon occur- 
rence but more frequent than generally realized. 
Eliason and McNamee’ reported twenty-four 
cases in 200,000 admissions, and David and 
colleagues* reported an incidence of one in 635 
autopsies. The average age in the latter series 
of cases was fifty-nine and the disease was 
found to be two to three times more common in 
males than in females. Baer and Goldburgh! 
indicated that this condition could probably be 
diagnosed more frequently if the index of clin- 
ical suspicion were higher. Although pain, fever 
and tachycardia were stressed by these authors 
as common symptoms of dissecting aneurysm, 
they also noted the well known protean mani- 
festations of the disease. Melena and hema- 
temesis may occur, if the celiac axis or mesen- 
teric vessels are involved, simulating bleeding 
peptic ulcer. Other cases have been reported?* 
which presented a clinical picture sugges- 
tive of esophageal varices, carcinoma of the 
esophagus, cholecystitis, mesenteric thrombosis 
and pancreatitis. 

A dissecting aneurysm may develop on a 
basis of either syphilis or atherosclerosis, but 
arterial hypertension and cardiovascular dis- 
ease are noted in every case.‘ A paralytic ileus 
may occur in association with the development 
of this condition, but it is not generally recog- 
nized that dissecting aneurysm may suggest a 
clinical diagnosis of obstructive lesions of the 
gastrointestinal tract. Warren and McQuown® 
stated: “‘Extraperitoneal rupture of dissection 
into the mesenteric arteries may simulate in- 
trinsic disease of the gastrointestinal tract. 
Symptoms suggestive of mesenteric thrombosis, 
ileus, malignancy of the bowel or hernia may 
confuse the examiner and lead to surgical inter- 


sk purpose of the present communica- 


vention.” They reported one case with abdom- 
inal pain, nausea and vomiting, diagnosed 
clinically as carcinoma of the stomach, and 
another case with pain in the right lower 
quadrant and bloody diarrhea, diagnosed clin- 
ically as strangulated hernia. A third patient 
with increased peristalsis, distention, tender- 
ness and rigidity was operated upon because of 
the presence of an associated incarcerated 
inguinal hernia, but the obstructive signs were 
found to be due to intestinal ischemia second- 
ary to a dissecting aneurysm. 

Shelley’ reported the case of a seventy-three 
year old white male in whom the development 
of an aneurysm of the descending aorta was 
accompanied over a period of two months with 
progressive distention and constipation. A 
barium enema showed tremendous distention 
of the colon but no obstruction, and the intes- 
tinal stasis was subsequently relieved by anal 
dilatation. Large bowel obstruction was diag- 
nosed by Van Meurs® in a sixty-five year old 
male complaining of severe upper abdominal 
pain of sudden onset which radiated through 
to the back, followed with marked distention 
not relieved by enemas; the correct diagnosis 
of dissecting aneurysm was made later when an 
abnormal pulsation was felt just to the left 
of the umbilicus. A sixty year old male suffering 
with intermittent abdominal pain, marked dis- 
tention, bloody diarrhea and vomiting of six 
days’ duration was diagnosed by Cuny* as 
having volvulus of the pelvic colon, and was 
subjected to operation. A ruptured aortic 
aneurysm was found and death occurred on the 
following day. So far as is known to the author 
no other cases simulating large bowel obstruc- 
tion have been reported. 


CASE REPORT 


W. M., a forty-eight year old colored male, 
was admitted to the Roper Hospital July 10, 
1950. Five days previous to admission a con- 


* From the Department of Surgery, Medical College of the State of South Carolina, and the Roper Hospital, 
Charleston, S. C. 
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Fic. 1. Flat “ of abdomen, 
July 10, 1950. 1950. 


stant epigastric pain suddenly developed which 
was somewhat aggravated by meals and which 
occasionally radiated through to his back. The 
pain persisted until the time of admission and 
on several occasions was accompanied with 
nausea; however, he had not vomited. During 
the five-day period he had two watery bowel 
movements, the last one on the day before 
admission. There was no history of bloody or 
tarry stools, or change in size of the stools. He 
had not passed flatus for eighteen hours before 
admission. There was no history of weight loss. 
The patient had been in excellent health prior 
to this episode. His review of systems was 
essentially negative and his past history not 
remarkable except that he had taken “about 
twenty hip shots” in 1943. 

On examination the patient was well devel- 
oped and nourished. His temperature was 99°F., 
pulse 92, respiration 20 and blood pressure 
220/150. The abdomen was rounded, moder- 
ately distended and tympanitic except in the 
hypogastrium. No tenderness, rebound tender- 
ness or involuntary spasm was elicited and 
there were no palpable masses. Peristaltic 
sounds were moderately hyperactive. Rectal 
examination was negative except for moderate 
diffuse prostatic enlargement. His optic fundi 
showed early arteriosclerotic changes. Physical 
examination was otherwise negative. 

His red cell count was 4.1 million, with 12 
gm. of hemoglobin, a leukocyte count of 7,000 
and a normal differential smear. Urinalysis was 
reported as follows: specific gravity 1.021, acid, 
2+ albumin, sugar and acetone negative, 8 to 
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Fic. 2. Barium enema, July 11, 


Fic. 3. Post-evacuation film, 
July 11, 1950. 


10 white blood cells per high power field, 5 to 
8 red blood cells per high power field and no 
casts. The Wassermann and Kline tests were 
negative, urea nitrogen 15 mg. per cent, blood 
chlorides 435 mg. per cent, CO. combining 
power 62 volumes per cent, serum potassium 
16.9 mg. per cent and serum sodium 350 mg. 
per cent. 

A flat film of the abdomen at the time of 
admission (Fig. 1) showed marked distention 
of the entire large bowel down to the mid- 
sigmoid region, suggesting obstruction at that 
point. There was no gas in the rectum or 
terminal sigmoid. Several loops of slightly 
dilated small bowel were also noted. A Miller- 
Abbott tube was passed into the duodenum 
and during the night was allowed to pass on 
down into the lower reaches of the small bowel. 
On the following day because there was very 
little change in the clinical picture proctoscopy 
was performed. 

The instrument was easily passed to the 
9 inch level, and at that point a constriction of 
the lumen was noted but no mucosal ulceration 
or other lesion was seen. A barium enema was 
given and the first film (Fig. 2) showed a 
markedly distended colon filled with barium. 
The postevacuation film, however (Fig. 3), 
showed the colon to be fairly well constricted; 
it was noted that a large quantity of gas had 
been evacuated with the barium. 

The patient improved somewhat following 
the barium enema but two days later his 
abdomen was again distended and tympanitic 
and he complained of pain. A barium enema 
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Fic. 4. Autopsy specimen of aorta sectioned at inter- 
vals to show dissection. 


was given again, with results identical to those 
of the first examination including temporary 
deflation. His temperature during the hospital 
stay ranged from 98.6° to 101°F. On July 15th 
the Miller-Abbott tube was clamped off, and 
since distention did not immediately recur, the 
tube was removed the following day. The 
patient continued to pass flatus but complained 
of vague, intermittent, left-sided abdominal 
pain radiating through to the back. Proctoscopy 
on July 17th revealed that the area of constric- 
tion at the g inch level had disappeared and no 
abnormality was noted. Distention did not 
recur and the patient was given a regular diet. 
A chest film showed no abnormality except for 
mild left ventricular hypertrophy and some 
elongation and tortuosity of the thoracic aorta. 
An upper gastrointestinal series on July 19th 
failed to demonstrate any abnormality. On 
July 2oth the patient suddenly fell from his 
chair to the floor, crying out, and after gasping 
for breath a few minutes, died despite heroic 
efforts to resuscitate him. 

Postmortem examination demonstrated 
about 600 cc. of partially clotted blood in the 
left pleural cavity and a displacement anteriorly 
of the left posterior parietal pleura by a large 
clot of blood. The abdomen contained about 
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100 cc. of blood-tinged fluid. The descending 
aorta was involved in a dissecting aneurysm 
down to the point of origin of the inferior 
mesenteric artery. (Fig. 4.) Distal to this 
point the aorta was markedly constricted. The 
aneurysm had ruptured in its upper segment 
resulting in retropleural hemorrhage. No obvi- 
ous changes were noted in the bowel. Nothing 
of special interest was observed microscopically 
except for the presence of arteriolar and 
arteriosclerosis. 


COMMENTS 


The sudden onset of obstructive symptoms 
in a previously healthy, well nourished, rela- 
tively young individual immediately suggested 
that the disease was probably not carcinoma 
of the large bowel. Volvulus of the sigmoid 
was the first diagnosis considered, and it was 
thought that the deflation following barium 
enemas was due to reduction of the volvulus. 
Nevertheless, the x-ray picture was never 
typical of volvulus. The patient’s sudden death 
suggested the correct diagnosis of ruptured 
dissecting aneurysm. The intermittent epi- 
sodes of pain, distention and obstruction may 
be explained as being the result of intermittent 
ischemia of the bowel secondary to the dissect- 
ing aneurysm. 

If the index of clinical suspicion had been 
higher with regard to dissecting aneurysm, the 
sudden onset of abdominal pain, radiating to 
the back and accompanied with obstructive 
signs and fever, might have suggested the 
correct diagnosis. 


SUMMARY 


A case of dissecting aneurysm of the aorta 
with symptoms and signs of large bowel ob- 
struction and death resulting from rupture has 
been presented. 
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ForMERLY only about 10 per cent of the cases of cancer of the prostate 
were operable. Now by the use of preliminary hormone therapy (diethyl- 
stilbestrol, usually, castration or corpus luteum therapy) practically all 
but the scirrhous types (25 per cent of all cases) of cancer of the prostate 
become operable—an important advance. Ultimate cures, therefore, are 
increasing from the original 5 per cent of all cases to 50 per cent or 60 per 
cent of all cases rendered operable by this temporary metamorphosis of the 
metastases and original cancerous growth in the prostate that has been 
induced by adequate hormone therapy. The diseased prostate may be 
radically removed by various operations. A very successful one is the 
procedure wherein the whole prostate, together with both seminal vesicles, 
is removed perineally and the membranous urethra is then anastomosed 
to the neck of the bladder. In this operation the surgeon must not forget 
: to plicate Denonvilliers’ fascia and thus prevent urinary leakage by rein- 
Ae forcing the closure of the prostatoperitoneal aponeurosis. (Richard A. 


Leonardo, M.D.) 


October, 1951 


‘ ? 
id 
> 
; 
a 4 
my 
# 
i 
- 
‘ 
2 i, 
OS 
ot 
~ 


IRREDUCIBLE GANGRENOUS INTUSSUSCEPTION * 


Victor E. TEpesco, M.D. 


Pineville, Louisiana 


the literature of recovery following resec- 

tion for irreducible intussusception under 
the age of one. It also serves to illustrate the 
danger of error in the barium enema method of 
diagnosis and the hydrostatic pressure method 
of reduction of intussusception. 


"Tite following report is one of the few in 


CASE REPORT 


M. J. C., a six month old white male, was 
referred to our hospital on February 18, 1946, 
with the complaint of vomiting, crying at inter- 
vals and bloody stools for fifteen hours. For 
seven hours the parents had noticed a hard 
mass in the left side of the patient’s abdomen. 

On physical examination the temperature 
was 99°F., pulse 30 and respiration 22. The pa- 
tient was well developed and nourished and 
was lying on his back in no apparent distress 
except at intervals when he would roll from side 
to side, draw up his hands and feet and scream 
out apparently in pain. A palpable mass to 
the left of the umbilicus was noted when the 
abdomen was relaxed between intervals of colic. 
On rectal examination the mass could not 
be palpated but a bloody currant jelly stool 
on the examining finger was noted. The re- 
mainder of the physical examination was 
non-contributory. 

A diagnosis of intussusception was made and 
a barium enema was done for confirmation. 
Following the barium enema the mass dis- 
appeared and fluoroscopic examination showed 
apparent filling of the entire colon. 

A diagnosis of reduced intussusception was 
then made since the mass was gone, the patient 
was sleeping quietly, stopped vomiting and had 
no more bloody stools. Apparently reduction 
had been effected by hydrostatic pressure of the 
barium enema. As this is a method of treat- 
ment advocated by some authorities!**" it 
was thought safe to observe the patient further. 

Eleven hours after the reduction the patient 
vomited some yellowish fluid but during that 
day there were no other complaints and the 


patient received atropine 14099 gr., sodium 
phenobarbital 14 gr. and 200 cc. of normal 
saline by hypodermoclysis every four hours. 
The abdomen remained soft, the patient rested, 
there was no colic, no bloody stools and rectal 
examination was negative. The second day in 
the hospital all medications were discontinued 
and a 3-ounce formula was administered every 
four hours and retained. A small amount of 
pink chalky stool was obtained that day. On 
the third day the patient vomited a large 
amount of the 6 a.m. feeding and a _ blood- 
stained chalky bowel movement was obtained 
that night. During the night a small amount of 
formula was regurgitated. The morning of the 
fourth day the patient vomited a large amount. 
By noon the patient became extremely restless 
and vomited at intervals. It was noticed that 
the abdomen had become distended. No masses 
were palpable, abdominally or rectally, al- 
though blood was noticed on the examining 
finger. Because of the vomiting, distention, 
restlessness and bloody rectal examination, an 
erect plate of the abdomen was taken which 
revealed marked fluid levels and accumulation 
of gas. (Fig. 1.) 

This was then followed with a barium enema 
which showed the barium reaching only as far 
as the splenic flexure. (Fig. 2.) 

A diagnosis of unreduced intussusception was 
made and it was elected to open the patient’s 
abdomen. 

While preparation was being made for sur- 
gery, a 200 cc. normal saline hypodermoclysis 
was given. A gastric tube was inserted, the 
stomach was emptied and the tube left indwell- 
ing. One hour following premedication of 
atropine 1499 gr. by hypodermic, open drop 
ether was administered. The abdominal wall 
was infiltrated with 0.5 per cent procaine solu- 
tion in the right transrectus plane just above 
the umbilicus. The abdomen was opened 
through a transverse incision, dividing the right 
rectus muscle. The ether anesthesia was dis- 
continued and the remainder of the operation 


* From the Huey P. Long Charity Hospital, Pineville, La. 
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Fic. 1. Erect plate of the abdomen shows marked fluid levels and accumulation of gas indicative 


of intestinal obstruction. 


Fic. 2. Examination shows the barium by means of enema reaching as far as the splenic flexure. 


was performed under local anesthesia. A mass 
of intussuscepted bowel was palpated in the 
region of the transverse colon extending to the 
splenic flexure. Reduction progressed satisfac- 
torily until the hepatic flexure was reached, at 
which pomt reduction became very difficult. 
Inserting the little finger between the entering 
and ensheathing layers somewhat reduced the 
mass. Then sponge-holding forceps to stretch 
the intussuscipiens were used but the serosal 
coat became lacerated. Forcible pressure reduc- 
tion was used as a last resort. This reduced the 
intussusception with the exception of the base 
of the appendix and ileocecal portion of the 
intestine. Insertion of an instrument between 
the entering and ensheathing layers revealed a 
gangrenous perforation at the ileocecal junc- 
tion. Careful examination revealed several 
areas of early gangrene of the ascending colon 
and thrombosis of the ileocolic vessels which 
was subsequently confirmed by pathologic 
examination. 

The terminal 3 inches of ileum, the cecum, 
ascending colon and right half of the transverse 
colon were resected. Then an open end-to-end 
anastomosis between the ileum and the trans- 
verse colon was done. The incision was closed 
in layers with interrupted sutures of No. 50 
white spool cotton. 
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Postoperative supportive therapy was used 
in the form of oxygen and intravenous fluids 
including blood, plasma, glucose and saline. 
Continuous gastric suction was maintained for 
the first thirty-six hours during which time the 
patient had a normal brown pasty stool and 
showed no evidence of distention. Removal of 
the gastric tube was done as early as feasible to 
alleviate the danger of middle ear infection and 
aspiration pneumonia. The patient had an un- 
eventful course except for development of 
thrush on the sixth day which was treated with 
local applications of 2 per cent gentian violet 
and cleared in forty-eight hours. Penicillin 
parenterally was used as a prophylactic meas- 
ure in doses of 20,000 units every three hours 
until the eighth day for a total of 1,000,000 
units. 

Sutures were removed on the eighth postop- 
erative day, there were no wound complications 
and the patient was discharged on the thir- 
teenth day. This case has been followed in the 
outpatient clinic and was last seen four months 
later at which time the patient was gaining 
weight, his appetite was good and his bowels 
were normal. A barium enema was done at this 
time and the anastomosis was visualized and 
functioned well. (Fig. 3.) 

This patient was last examined in July, 1951. 
He had grown into a well developed six year 


> 
j 
Lat 
Tedesco—Irreducible G I i 
I 2 
ony 
4 
/ 
We 
{ 
| 
te 
| 


528 Tedesco—Irreducible Gangrenous Intussusception 


old boy with normal bowel habits and well 
formed stools. 


COMMENTS 


Instances of recovery followed intestinal 
resection for irreducible intussusception have 
been very few. Dowd‘ in 1913 reported a suc- 
cessful resection in a five-day old infant. He 
collected seven other successful cases from the 
literature. Clubbe? found but nineteen survivals 
under one year by 1921. Southam and Craw- 
shaw'’ in 1921 reported two recoveries follow- 
ing resection; in one case the abdomen was 
opened and in the other an external resection 
of the prolapsed intussusception was accom- 
plished. Perrin and Lindsay"® in 1921 reviewed 
400 cases treated at the London Hospital and 
did not find a single example of survival after 
resection when the child was below the age of 
three years. According to Ladd and Gross" the 
mortality rate in babies under one year of age 
is 75 per cent or more. Of a large series of 
cases treated for intussusception they report 
forty-three resections with ten recoveries, three 
of which were combined with anastomoses and 
seven of which had-a double enterostomy 
(Mikulicz’s procedure). Wangensteen*! in 1942 
reported a recovery following a stage resection 
in a four month old infant. He recorded two 
other cases of recovery, Dennis’ case of a pri- 
mary aseptic resection of the terminal ileum in 
a two month old infant and Alberts’ successful 
primary resection with an open anastomosis in 
a newborn infant. From Britain comes the re- 
port of Hindmarsh, Stewart and Morrison’ of 
two cases of stage resection with survival of 
infants, one eight months and the other five 
months of age. From the Ford Hospital Fallis 
and Warren® report two cases of successful 
primary resection of irreducible intussuscep- 
tion in infants, one eight months and the other 
five months of age. | 

The foregoing case is of interest not only 
because of its rarity but also because of the 
several questions it brings up for consideration. 
These are as follows: (1) the value of barium 
enema in the treatment of intussusception; (2) 
operative versus non-operative treatment of 
intussusception; (3) procedure when con- 
fronted with irreducibility and gangrene. 


VALUE OF BARIUM ENEMA 


Barium enema is an aid in the diagnosis of 
intussusception but it is not absolutely essen- 


Fic. 3. Postoperative barium enema shows the barium 
filling the remaining portion of the colon and passing 
readily into the small intestine, the loops of which 
are considerably distended with the barium. The site 
of anastomosis between the large and small bowel is 
in the mid-portion of the transverse colon. 


tial, a negative barium enema does not neces- 
sarily rule out the condition, certain cases 
produce positive x-ray evidence that may be 
mistaken for intussusception and barium enema 
is not without danger. 

The presence of the four cardinal symptoms, 
namely, colic, vomiting, bloody mucous stools 
and a palpable abdominal tumor almost con- 
firm the diagnosis. In typical cases, however, 
x-ray evidence may be of great value as a 
filling defect becomes apparent in the colic, 
ileocolic and ileocecal varieties. An evaluation 
of the roentgen criteria of intestinal invagina- 
tion was made by Kirsner and Miller.'' They 
reported that the most frequent signs of in- 
vagination are obstruction to the barium with 
a filling defect, mobility of the obstruction 
under manipulation, palpable mass and the 
passage of barium between the intussusceptum 
and intussuscepiens. 

A negative barium enema does not com- 
pletely rule out intussusception as the enteric 
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variety usually gives no information by this 
means. Kirsner and Miller'' mentioned the 
use of the barium meal in order to pick up the 
enteric variety. 

Positive x-ray evidence even combined with 
clinical evidence is not infallible. Kirsner and 
Miller'! mention a case of carcinoma of the 
hepatic flexure of the colon, with partial bowel 
obstruction which was preoperatively diag- 
nosed as intussusception in an adult male. 
Retan"” mentioned a case of a nine month old 
infant presenting vomiting, bloody stools, a 
palpable abdominal mass and stoppage of 
barium at the transverse colon. It was diag- 
nosed as intussusception. At surgery the patient 
had a volvulus of the ascending and transverse 
colon. 

Barium enema may be dangerous for it may 
effect apparent reduction and lead to unneces- 
sary delay in the operative treatment. 


OPERATIVE VERSUS NON-OPERATIVE TREATMENT 


The non-operative treatment of the intussus- 
ception does have its advocates. Hipsley*? 
reports a consecutive series of 159 cases of 
intussusception treated by rectal injection of 
saline solution in which reduction occurred in 
60 per cent. Retan” advocates a trial of taxis 
and barium enema under fluoroscopic control 
when the patient is seen in the first twelve 
hours. Wangensteen" has tried the method but 
apparently does not advocate it as he advises 
opening the abdomen in every case to confirm 
complete reduction. 

It would seem that the possibility of incom- 
plete reduction or of compound intussusception 
is too great a hazard even if the procedure is 
done with barium under fluoroscopic control. 
However, one might imagine its use on some 
frontier of civilization that is far removed from 
an operating table. 


PROBLEM OF IRREDUCIBILITY AND/OR GANGRENE 


The surgeon faced with an intussusception 
which cannot be reduced at operation has a 
grave problem on his hands. After all means of 
reducing the invagination have been used and 
one is sure that reduction Is impossible, recourse 
must be taken to one of the following pro- 
cedures: (1) An enterostomy or colostomy may 
be formed above the obstruction leaving the 
intussusception in the abdomen.*:® (2) The 
fecal stream may be shunted around the ob- 
struction by a lateral anastomosis leaving the 
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intussusception in situ and reinforcing the neck 
by sutures.®:*:!?-1515 (3) A resection may be 
made through an incision in the outer layer as 
in the Coffey or Jessetts operation.'>:*:!8 (4) 
Mikulicz resection may be done, making an 
artificial anus of the ends of the bowels.7:!* (5) 
A resection with primary anastomosis.‘ 
Operations which leave the intussusception 
in situ make use of the tendency of spontaneous 
cure by sluffing and elimination of the gangre- 
nous intussusception.'* However, this leaves a 
gangrenous intussusception as a possible source 
of peritoneal infection or severe intestinal 
hemorrhage. Resection through an incision in 
the outer layer is technically difficult, exposes 
the patient to sepsis at the time of operation 
and stenosis at the neck may later occur. Any 
operation in which an enterostomy or colos- 
tomy is formed in a child is highly objectionable 
on the basis that intestinal fistulas are poorly 
tolerated in infants and children because 
of rapid dehydration, electrolyte imbalance, 
wound infection and difficulty in caring for the 
fistula. The objection to primary resection with 
immediate restoration of the bowel continuity 
has been its very high mortality rate. But the 
alternatives to primary resection present the 
aforementioned anatomic and physiologic ob- 
jections and have an equally high if not higher 
mortality rate. According to Ladd and Gross, '* 
“|. . the successful resections for intussuscep- 
tion which could be gathered from the litera- 
ture were treated in the majority of instances 
by primary anastomosis of the intestine.” This 
operation seems to be ideal as it accomplishes 
the double objective of removing the gangre- 
nous intestine and relieving the obstruction. 
Because a successful case of primary resec- 
tion is reported, there is no reason that this 
procedure should be advocated in all irreduc- 
ible cases of intussusception. The choice of 
procedure which offers the best chance of re- 
covery must be determined by individualiza- 
tion of each case. A short circuit, merely to 
relieve the obstruction, seems to be good judg- 
ment in the very poor risk subject. However, in 
fairly good risk patients, and here is when 
individual judgment enters, a primary closed 
resection, as advocated by Dowd‘ as far back 
as 1913, is the ideal procedure. In addition, it 
is proposed for consideration that primary re- 
section with anastomosis may be the procedure 
of choice in all cases of irreducible and/or 
gangrenous intussusception. This proposition 
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must be proved by review of case reports of 
failures as well as successes. 


SUMMARY 


1. A successful case of primary resection for 
irreducible gangrenous intussusception under 
the age of one is reported. 

2. The literature reveals very few other such 
recoveries. 

3. This case also brings up the careful con- 
sideration of barium enema diagnosis of intus- 
susception, operative versus non-operative 
treatment and procedure when confronted with 
irreducibility and gangrene. 
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CYST IN THE LIGAMENTUM TERES OF THE LIVER* 
REMNANT OF THE UMBILICAL VEIN 


Joun E. Karasin, M.D. 
Colorado Springs, Colorado 


the falciform ligament of the liver nor- 
mally obliterates at birth to form the 
ligamentum teres hepatis in the adult. Failure 
of obliteration results in a cyst in the ligament 
as found in the following case presentation. 


"Tite fetal left umbilical vein situated in 


the liver. 


diffuse tenderness between the xiphoid process 
and the umbilicus. Upon percussion a dull mass 
could be elicited in the midline. The mass was 
fixed to the anterior abdominal wall. The 
umbilicus was quite deformed from previous 
surgery. The patient stated that she had a 


Falciform 
ligament 


Fic. 1. Diagrammatic illustration of the position of the residual cyst in the ligamentum teres of 


Fic. 2. Sagittal section illustrating the relationship of the cyst in the falciform ligament to other 


abdominal organs. 


a? There is no evidence in the literature of any 
a similar case. 


CASE REPORT 


Mrs. W., aged twenty-four, was seen in July, 
1947, complaining of pain in her upper ab- 
domen of six weeks’ duration. She presented a 
history of having been struck in the upper 
abdomen with the handle of a lawnmower. 
Since this injury there had been a persistent 
gnawing pain associated with nausea and 
vomiting. She was seen by a physician who 
immobilized her chest and stated that she had 
a fractured rib. No x-ray examination was 
made to prove this diagnosis. There was no 
improvement with this treatment. 

Upon examination of the patient there was 


partial eventration of the intestines through 
the umbilicus at birth which was repaired with- 
out complication. 

The patient’s temperature was 98.6°F., the 
pulse rate 98 and the leukocyte count 8,000. 
The preoperative diagnosis was a_ possible 
epigastric hernia or a simple contusion of the 
abdominal wall with an associated hematoma. 
She was advised to use heat for several days 
and if the pain and vomiting persisted it would 
be necessary to investigate the lesion surgically. 

After several days the patient returned with 
more pain and vomiting. She was admitted to 
the St. Francis Hospital and explored under 
spinal anesthesia. The lesion was found to be a 
large, fusiform, cystic mass measuring 6 inches 
in length, 2 inches in width and 3 inches in 


* From the Department of Surgery, Colorado Springs Medical Center, Colorado Springs, Colo. 
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depth. (Fig. 1.) The cyst was filled with sero- 
sanguineous fluid. The lining of the cyst was 
hemorrhagic. The roof of the lesion was made 
up of the posterior sheath of the rectus ab- 
dominis muscles bilaterally. The floor and 
lateral wall of the cyst were made up of fat and 
peritoneum which formed the falciform liga- 
ment of the liver. (Fig. 2.) 

The entire inflammatory cystic wall was ex- 
cised and the cavity closed with interrupted 
catgut sutures. The fascia of the rectus ab- 
dominis muscles was closed. The postoperative 
course was uneventful and the patient re- 
covered without further symptoms. 

The pathologic examination revealed that 
the abdominal cyst had an irregular, congested, 
thin, blue, serous lining. The outer surface was 
smooth and moderately hemorrhagic. The mi- 


Karabin—Cyst in Ligamentum Teres Hepatis 


croscopic examination revealed irregular, hy- 
alinized, laminated fibrous tissue with scattered 
areas of hemorrhage. In one field a stratified 
epithelial layer was apparent and showed mod- 
erate infiltration by round cells and polymor- 
phonuclears. Infiltration by round cells and 
polymorphonuclears was apparent also in other 
fields. The findings indicated a serous-lined 
cyst with mixed acute and chronic inflamma- 
tory reaction. 

The etiologic factor of a cyst in the falciform 
ligament of the liver is the failure of the left 
fetal umbilical vein to obliterate. The residuum 
of the fetal left umbilical vein normally forms 
the ligamentum teres hepatis after obliteration 


but may become cystic if the normal process 
fails. 


American Journal of Surgery 
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shock therapy kit 


Cutter 50 cc. Albumin... 
Osmotically Equivalent to 
250 cc. of Plasma 


RAPID RESPONSE. Each double-ended bottle contains 12.5 gm. of 
albumin in 50 cc. of buffered solution which is osmotically 
equivalent to 250 cc. of citrated plasma. This draws approxi- 
mately 175 cc. of additional fluid into the circulation within 
15 minutes, when injected intravenously in a well-hydrated 
patient. 


FAST ADMINISTRATION. The new space-saving Cutter 50 cc. Albu- 
min Shock Therapy Kit features a sterile, ready-to-use admin- 
istration set . . . immediately sets-up on the spot—anywhere, 
any time. With only one fifth the fluid volume of plasma, 
administration time can be reduced. 


HEAT TREATED AGAINST HEPATITIS VIRUS. 


Human Serum Albumin’s stability permits pasteurization in 
the vial for 10 hours at 60° C. as a precaution against homol- 
ogous serum jaundice virus. 


Albumin In Other Conditions 
Write for a booklet describing the use 
of Albumin in bypoproteinemia, renal 
diseases, cirrhosis. Cutter Labora- 
tories, Berkeley, California. 


CUTTER 
SHOCK KIT 


(Normal Human Serum Albumin-Salt-Poor) 


"22 OOL 22.05 
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forerunners 
of the 
modern 
wound 


Amazonian Indians used sauba ants to co-apt wounds— 
an ingenious and practical use of the fact that the ant’s 
fore and hind pinchers held tightly after the ant’s head 
had been removed. 

Propper Serature Wound Clips use the same principle 
but more scientifically. Their advantages are: 


@ minimal damage to skin edges 
@ easily adjustable after application 


9 reinforcement of spur extensions provides greater 
strength at point of bending 


@ easy removal without cutting permits repeated use 
@ precision-made of inert 18% nickel silver 


@ exclusive Pore Sealed finish makes these clips as non- 
corrosive as gold or silver 


SERATURE 
‘spur’ WOUND CLIPS 


Samples available upon request. 


PROPPER. MANUFACTURING COMPANY INC. 


10-34 44th DRIVE, LONG ISLAND CITY 1, NEW YORK 
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WITHOUT 
WY DASE 


WITH 
WY DASE 


HYPODERMOCLYSIS 
more efficient, less painful 


CONTRAST MEDIA INJECTED 
HYPODERMALLY 
affords quick, clear visualization 


nd 


WITH WYDASE 


WITHOUT WYDASE 


4a LOCAL ANESTHETIC 
i rapidly diffuses around nerve 
area; swelling is minimized 


Wipeth 


BECAUSE IT BREAKS 
DOWN 


THE BARRIER 


to diffusion of fluids, WYDASE 
facilitates hypodermoclysis, local 
anesthesia, and hypodermal in- 
jection of therapeutic agents. 


LYOPHILIZED 


HYALURONIDASE WYETH 


Wijethe \ncorporated 
Philadelphia 2, Pa. 
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STRAIGHT MODEL—ANGLED-UP MODEL 


Fine Stainless Steel 


Especially for protruded intervertebral discs, care- 
fully wrought and finished, our models have sturdy 
shafts and shanks, and effective cup-shaped jaws. The 
| illustrated inset of the bite is actual size, 4 mm. by 
3 10 mm. Working length of the shafts is 5 inches. 
Specify NS-973 for the straight model; NS-973A for 
the angled-up model. Each, stainless steel, $37.50 


A few of the many special and standard 
instruments in our complete neurosurgi- 


Raney Clips and Forceps 


NON-TRAUMATIZING SCALP CLIPS 
USABLE AGAIN AND AGAIN 


Now improved, to prevent slipping from the applying 
and removing forceps, self-clamping Raney Scalp 
Clips are now also available at a lower price. They 
have the same broad, non-cutting, interdigitating 
teeth which hold securely for effective hemostasis 
without tissue necrosis. They still have the same 
sirong, spring steel construction that permits re-use 
of each clip again and again without re-shaping or 
re-bending. (They have also gained wide use as 
handy and efficient towel clips.) 


NOW! The New 
Improved Clip at 
the New Lower f 
Price ... 


The Raney Forceps picks up, opens, holds each clip 
firmly for applying or removing. It will not over- 
extend or break the clip. 


Raney Clips, improved, black plated. Dozen, $3.60 
Raney Scalp Clip Forceps............ Each, $18.50 


y ow Instrument Makers To The Profession Since 1895 
Mueller and Company 


330 S$. HONORE STREET CHICAGO 12, ILLINOIS 
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hormones 
the 


buccal route Optimal utilization with minimal dosage 


Effectiveness approximating parenteral therapy 
Convenience of administration 
Economy — cost per milligram 


--+ Buccal Tablets: 2 mg. 
Desoxycorticosterone 


Acetate U.S.P. 
ORETON® 


Buccal Tablets: 2.5, 
5 or 10 mg. Testosterone 


Propionate U.S.P. 


ORETON-M® 
“Buccal Tablets: 10 mg. 
Methyltestosterone U.S.P. 


ts Buccal Tablets: 0.125 or 
0.25 mg. Estradiol U.S.P. 


“PROLUTON® 
Buccal Tablets: 10 mg.° 
Progesterone U.S.P. 


All Schering hormones 
available in Buccal Tablets 

are dissolved in PoLYHYDROL,® 
a unique solid solvent base. 


CORPORATION « BLOOMFIELD,N. J. 
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.... plan for X-RAY STOPPER 


Ll 


In the Mallinckrodt laboratories, skilled teams engage in continuous research to 
create specific new compounds—compounds to do everyday jobs better or to satisfy 
long-felt needs for the solution of difficult problems. An example is Urokon Sodium, 
which is opaque to x-rays. Injected intravenously, it is excreted by the kidneys, 
giving the diagnostician a clear picture of the urinary system on an x-ray film. 
The high opacity, low toxicity and great solubility of Urokon® Sodium were com- 
bined in one product after years of experimenting with various molecular arrange- 
ments of iodine in combination with other elements. 

A deep respect for creative chemistry is shared by everyone in the Mallinckrodt 
organization. It is reflected in finer manufacturing processes and careful workman- 


ship in the development and production of fine chemicals to the precision standards 
of the medical profession. 


MALLINCKRODT CHEMICAL WORKS « St. Lovis * New York + Montreal 


ETHER FOR ANESTHESIA + SODA LIME - 
PRECIPITATED BARIUM SULFATE - 


UROKON SODIUM 30% - HIPPURAN - 
re OVER 1500 PRESCRIPTION CHEMICALS 


MANUFACTURERS OF FINE CHEMICALS AND DRUGS FOR THE MEDICAL PROFESSION «+ SINCE 1867 
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Furacin Vaginal Suppositories are 

IN being used preoperatively to eradicate 
accessible bacterial infections of the 
cervix and vagina. 


VAGINAL Postoperatively, following hysterectomy 
or conization of the cervix, their use 
AND facilitates primary healing by controlling 
’ the surface infection. Likewise, they 
can decrease greatly the slough, 


CERVICAL drainage and malodor. 


Furacin is stable at body temperature 
SURGERY —remains effective in the presence 

of exudates—is bactericidal to a 
wide variety of gram-negative and 
gram-positive pathogens. 


Furacin® Vaginal 
Suppositorves 


TO DECREASE DRAINAGE 
TO MINIMIZE MALODOR 
TO FACILITATE HEALING 


Furacin Vaginal Suppositories contain 
Furacin 0.2%, brand of nitrofurazone 
N.N.R. in a base which is self-emulsi- 
fying in vaginal fluids and which clings 
tenaciously to the mucosa. Each sup- 
pository is hermetically sealed in foil 
which is leak-proof even in hot weather. 
They are stable and simple to use. 

These suppositories are indicated for 
bacterial cervicitis and vaginitis, pre- 
and postoperatively in cervical and 
vaginal surgery. 


NITROFURANS 

fe) 


NORWICH, NEW YORK A unique class ¢ 


antimicrobials 
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encourage normal healing 


Here are typical comments 


from published reports on CutorEsium— 


in decubitus ulcers .. . 
“early epithelization not previously seen . . .”? 


in dermatoses... 


“alleviation of itching and burning . . . reduction in the erythema and 
edema . . . absence of oozing . . .”* 


in wounds... 
“tended to produce a clean granulating wound . . . effective deodorant 
when used on foul-smelling wounds.”* 


in burns... 
“the worst hand, treated with chlorophyll, soon looked better than the less 


severely burned hand . . . the chlorophyll-treated hand was more com- 
fortable.””* 


Literature and samples on request 


40% Price Reduction...Effective September 1 


(1) Carpenter, E. B.: Clinical Experiences with Lee Prep- 


ions, Am. J. Surg. 77:167, 1949. (2): -, and Morgan, 
W. S.: Chlorophyll in the T: "Pennsylvania 
M. J. 51:44, 1947. (3) Moss, N. H.; "Morrow, B. A.; Long, R. 
— Ravdin, I. S.: of C in Wound Healing 


Deodorant Etects J.A.M.A. 140:1336 (Aug. 27) 1949, 
ny gt W. F.: Chlorophyll in Wound Healing and Suppurative 
Disease, Am. J. Surg. 73:37, 1947. 


RYSTAN COMPANY, INC - Mount Vernon, New York 
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Lady 


B-P 
make it 


ON THE SURGEON because he is assured dependable blade 
performance by uniform sharpness—greater strength and 
rigidity. 


ON THE ASSISTANTS because dependable blade perform- 
ance reduces time consuming delays detrimental to clocklike 
surgical procedure for the entire surgical team. 


ON THE BUDGET because the purchaser of B-P RIB-BACKS 
is assured proved cutting performance from every blade—and 
the maximum of satisfactory service . . . thus reducing blade 
consumption to an economic minimum. 


Ask your dealer 


BARD-PARKER COMPANY, INC. 
Danbury, Connecticut 
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even in stubborn 
slow healing wounds 
burns 
ulcers 


(decubitus, varicose, diabetic) 


accelerates healing 


New clinical studies’ again prove the ability of 
Desitin Ointment to ease pain, inhibit infection, stimulate 
healthy granulation, and accelerate smooth epitheliza- 
tion in lacerated, denuded, ulcerated surface tissues... 
often in conditions resistant to other therapy. 


protective, soothing, healing Desitin Ointment is a self-sterilizing 
blend of high grade, crude Norwegian cod liver oil (with its 
unsaturated fatty acids and high potency vitamins A and D in 

proper ratio for maximum efficacy), zinc oxide, talcum, petrolatum, 
and lanolin. Does not liquefy at body temperature and is not 
decomposed or washed away by secretions, exudate, urine 

or excrements. Dressings easily applied and painlessly removed. 
Tubes of 1 0z., 2 oz., 4 oz., and 1 Ib. : 


write for samples and reprint  Deast tin 
CHEMICAL COMPANY > 


1. Behrman, H. T., Combes, F. C., Bobroff, A., 2,R 
and Leviticus, R.: Ind. Med. & Surg. 18:512, 1949. Providence 
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\Norldwide reports (now 1,765) 
Wor Idwide aCcepfance oF ONE ANESTHETIC 


T an ever-growing number of anesthetists, intravenous 
anesthesia means PENTOTHAL Sodium anesthesia. Largely 
responsible for establishing this co-identity are the world’s medical 
journals. They have been reporting on the efficacy of the drug and 
technique regularly since 1934—the year Abbott introduced the ultra-short- 
acting barbiturate. Sodium and intravenous 
anesthesia offer many special advantages to the patient, surgeon, anesthetist. 
There is no explosion hazard, no bulky or frightening equipment. Induction is 
rapid, pleasant. There is complete surgical amnesia and the patient usually awakens 
without nausea. Deeper anesthesia may be had in a moment, as the need 
arises. PENTOTHAL may be combined with any number of other anesthetics to meet 
a specific individual need. tKhoaaaee— For information on Penrornat, 


describing its value in a wide variety of procedures, just 


write us, Abbott Laboratories, North Chicago, Illinois. Obbott 


As an adjunct 
to PeNToTHAL Sodium 


TUBOCURARINE Chloride, Abbott 

. supplied in 10-cc. and 20-ce. 
vials, each cc. representing 3 mg. of 
tubocurarine chloride pentahydrate 
Also l-cc. ampoules, 15 mg. 
Ask for literature. 


lentothal Sodium 


( STERILE THIOPENTAL SODIUM, ABBOTT) 


for intravenous anesthesia 
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COOK COUNTY 
GRADUATE SCHOOL OF MEDICINE 


Announces continuous courses 


SURGERY Intensive Course in Surgical Technic, 
* Two Weeks, starting October 22, November 5, 
November 26. 


Surgical Technic, Surgical Anatomy & Clinical 

Surgery, Four Weeks, starting October 8, Novem- 
3. 

Surgical Anatomy & Clinical Surgery, Two weeks, 

starting October 22, November 19. 

Surgery of Colon & Rectum, One Week, start- 

ing October 15, November 26. 

Esophageal Surgery, One Week, starting October 

15 


Thoracic Surgery, One Week, starting October 8. 
Gallbladder Surgery, Ten Hours, starting October 
22. 


Fractures & Traumatic Surgery, Two Weeks, 
starting October 8. 


GYNECOLOGY—Intensive Course, Two Weeks, 


starting October 22. 
Vaginal Approach to Pelvic Surgery, One Week, 
starting November 5. 


OBSTETRICS—Intensive Course, Two Weeks, start- 
ing November 5. 

MEDICINE—Gastroenterology, Two Weeks, starting 
October 15. 
Electrocardiography & Heart Disease, Two Weeks, 
starting October 22. 

DERMATOLOGY—Intensive Course, Two Weeks, 
starting October 15. 

UROLOGY — Intensive Course, Two Weeks, starting 
October 8. 
Ten Day Practical Course in Cystoscopy every 
two weeks. 

ROENTGENOLOGY— Diagnostic & Lecture Course, 
Two Weeks, starting November 5. 


GENERAL, INTENSIVE AND SPECIAL COURSES IN ALL BRANCHES OF MEDICINE, SURGERY AND THE SPECIALTIES 
TEACHING FACULTY—ATTENDING STAFF 
of Cook Country Hospital 
Address: Registrar, 427 South Honore Street, Chicago 12, Illinois 


THE NEW YORK POLYCLINIC 
MEDICAL SCHOOL AND HOSPITAL 


(ORGANIZED 1881) 
(The Pioneer Post-Graduate Medical Institution in America) 


DERMATOLOGY AND 
SYPHILOLOGY 


A three year course, beginning in October, fulfilling all the re- 
quirements of the American Board of Dermatology and Syphi- 
lology. 


RADIOLOGY 


A comprehensive review of the physics and higher mathematics 
involved, film interpretation, all standard general roentgen diag- 
nostic procedures, methods of application and doses of radiation 
therapy, both x-ray and radium, standard and special fluoroscopic 
procedures. A review of dermatological lesions and tumors sus- 
ceptible to roentgen therapy is given, together with methods - 
and dosage calculation of treatments. Special attention is given to 
the newer diagnostic methods associated with the employment 
of contrast media, such as bronchography with Lipiodol, utero- 
salpingography, visualization of cardiac chambers, peri-renal 
insufflation and myelography. Discussions covering roentgen 
departmental management areralso included. 


FOR THE GENERAL SURGEON 


A combined surgical course comprising general surgery, traumatic 
surgery, abdominal surgery, gastroenterology, proctology, 
gynecological surgery, urological surgery. Attendance at lectures, 
witnessing operations, examination of patients pre-operatively 
and post-operatively and follow-up in the wards post-operatively. 
Pathology, radiology, physical medicine, anesthesia. Cadaver 
demonstrations in surgical anavomy, thoracic surgery, proctology, 
i Operative surgery and operative gynecology on the 
cadaver. 


ANESTHESIA 


A three months full time course covering general and regional 
anesthesia, with special demonstrations in the clinics and on the 
cadaver of caudal, spinal, field blocks, etc.; instruction in in- 
travenous anesthesia, oxygen, therapy, resuscitation, aspiration 
bronchoscopy. 


FOR INFORMATION ADDRESS 
THE DEAN, 345 West 50th Street, NEW YORK 19, N. Y. 
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PROCTOLOGY 
TABLE 


NEW pesiGNeD JUST FOR THE PROCTOLOGIST 


NEW Greater EASE OF OPERATION 


a HIT OF THE SHOW! 
a AT THE JUNE MEETING OF THE 
AMERICAN PROCTOLOGIC SOCIETY 


HE new Ritter Motor-Elevated Multi-Purpose 

Table, Model B, Type 7, has been designed 
specifically for the proctologist. Patients can be 
quickly and comfortably positioned for proctologic 
work. The table as shown at the top is excellent for 
the proctologist who uses the Sims position. A 
touch of the toe on the foot pedals and the patient 
is moved up or down smoothly, quietly, into the 
exact position desired. A motor driven hydraulic 
mechanism does all the work . . . no physical 
strain. The Ritter Model B, Type 7 Table has ex- 
treme high and low positions, 30”-47” (table top 
to floor). Rotates 180°. As the table is tilted to 
proctologic position, a patented mechanism drops 
seat section, as shown, so that padded end of leg 
rest section projects above table. The 8” x 20” 
knee rest adjusts for large and small patients and 


COMPANY 


INCORPORATED 
RITTER PARK, ROCHESTER 3, N.Y. 


may be swung to a horizontal position as an exten- 
sion of the leg rest section. 

Overall dimensions of the Model B, Type 7 
Table, including head rest and knee rest, are 23” 
wide by 77” long. Nylon fabric covered air-foam 
rubber cushions provide the patient comfort. The 
Ritter Model B, Type 7, Table has a 55° tilt with 
motor base mounting and an extreme tilt of 65° 
when mounted on a foot-pump base. 

The Ritter Multi-Purpose Table Model B, Type 7, 
Proctology Table is available with motor or foot 
pump base. Either of which can be supplied as a mo- 
bile base. Ask your dealer for a demonstration now. 
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The High Protein, Low Fat Diet 
Coronary Atherosclerosis 


Recent advances in the dietary and medical management of atherosclerosis have 
improved the prognosis of this degenerative vascular disease. No longer is atheroscle- 
rosis regarded merely as a progressive disease of advancing age with an inevitably 
fatal termination, but rather as a metabolic abnormality subject to therapeutic 
management. 


According to a recent four year study,” it is indicated that the course of atheroscle- 
rosis as it involves the coronary vessels may be favorably influenced by an adequate 
diet low in fat (20 to 25 Gm.), high in protein, and adjusted to the caloric needs of 
the individual for maintaining ideal weight. Lean meats, at both the noon and 
evening meals, can contribute importantly to the protein adequacy of the diet. 


Reported effects of this diet included reduction in the mortality rate of patients 
with coronary thrombosis and myocardial infarction, reduction in total serum lipids, 
neutral fats, and chylomicron and lipomicron counts. An increase in well-being and 
capacity for work in the clinical subjects was also demonstrable. These effects, in 
part, were attributed to reduction in weight in the obese and “high normal” weight 
subjects, to psychotherapeutic results, to adequate vitamin A intake ensured by 
addition of a vitamin A concentrate to the diet, or to metabolic changes induced by 
a decreased fat intake. 


Meat, a favorite protein-rich food, can contribute valuably to the protein needs of 
the atherosclerotic patient as well as to the normal individual. The protein of meat 
contains all the essential amino acids in proportions required for good growth and 
upkeep of tissues and for the maintenance of tissue functioning and general resistance 
to infection. Meat is also a rich source of iron and of vitamin B complex, including 
niacin, pyridoxine, riboflavin, thiamine, and the newly discovered vitamin B,>. 


*Morrison, L. M.: Arteriosclerosis: Recent Advances in the Dietary and Medicinal Treatment, 
J.A.M.A. 145:1232 (Apr. 21) 1951. 


The Seal of Acceptance denotes that the nutri- 
tional statements made in this advertisement 
are acceptable to the Council on Foods and 
Nutrition of the American Medical Association. 


American Meat Institute 
Main Office, Chicago... Members Throughout the United States 
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with Hexachlorophene (G-11*) 3% 


This revolutionary 2 minute surgical scrub or wash is rapid- 
ly replacing the old 10 minute soap scrub in hospital 
operating rooms throughout the country. A white creamy 
emulsion, pHisoHex combines the nonalkaline detergent 
pHisoderm with powerfully bactericidal hexachlorophene. 
Used daily and exclusively, pHisoHex removes virtually all 
bacteria and renders the hands virtually sterile. The hexa- 
chlorophene is adsorbed by the skin where it exerts a con- 
stant antibacterial effect on resident flora. Because pHiso- 
Hex contains no alkali, it permits hands made tender by the 
old soap-and-brush scrub to recuperate. 


*G-11 TRADEMARK SINDAR CORP, 


. * NEW YORK 18, N. Y. * WINDSOR, ONT, 
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DEKNATEL SURGICAL SUTURES 


wtth 
MINIMAL-TRAUMA 


NEEDLES ATTACHED 


Because of their uniform high quality, Dek- aege steel =» sharp points and keen cut- 
natel sutures with Minimal-Trauma Needles are. They are securely anchored to 
attached are preferred by many surgeons for pon lengths of Deknatel Braided and 
Eye, Vascular, Gastro-intestinal, Skin, Neuro, Treated Surgical Silk—the original moisture 
ag and other types of specialized sur- and serum resistant surgical silk suture, A 
streamlined suturing combination to minim- 

oe The needles are resilient, tempered, pol- ize perforation and trauma. 


a QUEENS VILLAGE 8, NEW YORK a 


—a truly portable pump 


Portable but powerful. Whirlwind’s 4 H. P. Motor 
produces all the compressed air or suction you'll ever 
need. Large, legible gauges indicate the pressure. 
Convenient pressure regulators. Auto- 
matic device supplies oil to the pump 
only when it is operating. Air filter, 
muffler and suction trap are standard 
equipment. For 110 V. A. C. 


$69.50 


COMPLETE MEDICAL AND 
SURGICAL SUPPLY 


609 College St. 
CINCINNATI, 2, O. 
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dressing for 
burns « abrasions athletic injuries 
circumcisions carbuncles « leg ulcers 
plastic surgery many other traumatic 
or surgical wounds = 


abdominal incisions hemorrhoidectomy 
compound fractures + osteomyelitis 
arthrotomy - sucking chest wounds 
pilonidal cysts * many other indications 
for non-adherent packing 


appendectomy tenosynovitis = 
forearm incision closed chest drainage ‘ 
intra-abdominal abscess - cholecystectomy _ 
auxiliary to closed-tube drainage 
many other incisions and discharging wounds \ hs, 
TWO SIZES: each six envelopes to the carton ~! Bs - 
UNIT ENVELOPE — one 3x36” dressing jy 
DUPLEX ENVELOPE-—two 3”x18” dressings 
Available through your regular source of supply q 
CHESEBROUGH MFG. CO., CONS'D 
Professional Products Division a 
NEW YORK 4, N. Y. 2 ‘j 
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DURACAINE 


(Aqueous Procaine Base Suspension 20 mg. per cc.) 


Histologic 
section showing 
prolonged anesthetized 
area due to deposit of 
rocaine base suspension. 


PROVIDES 


PROLONGED RELIEF FROM LOCAL PAIN 


from 3 days to 3 weeks 


An aqueous procaine suspension which is safe, fast acting, 
and gives relief from pain for periods ranging from 3 
days to 3 weeks. 

CLINICAL INDICATIONS 


Bursitis, pruritic lesions, sciatica, low back syndrome, 
torticollis, myositis, rheumatoid arthritis and allied condi- 
tions. DOSAGE: 2 cc. to 5 cc. injected into affected area. 
Duracaine is supplied in 10 cc. rubber stoppered multiple 
dose vials containing 20 mg. of procaine base per cc. 


Inexpensive, effective medication. 
Write for literature. 


Duracaine is a Trade Mark, fully 
covered by patents pending. 


428-30 South 13th Street 
Philadelphia 47, Penna. 


Mfrs. of DOLAMIN ampuls (ammonium sulfate solution) , Trade Mark Reg. 


FOR SALE 
BOUND VOLUMES 


Journal of The American Medical Association 
1883-1889 
1900-1931 


Index Medicus 
1915-1925 


Index Catalogue of The Library of the Surgeon General's Office 
1880-1931 


THE YORKE PUBLISHING CO., INC. 
49 West 45th Street New York 19, N. Y. 
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Splashproof Footswitch 
ready current selection 


by operator, 


See Your Dealer — 


once rheostais are set. 


| 
CYSTOSCO! 


REDERICK J: WALLACE, 


7. AM RICAN. 


(1241 LAFAYETTE AVE. 


Designed primarily fo meet 
the exacting requirements 
of urologic electro-surgery, 
this WAPPLER SURGICAL 
UNIT combines great powet 
with precise and blended 
control (when required) of 
cutting and coagulating 


currents in any proportion desired. For 
.d other urologic 


transurethral resections, an 
procedures, this high frequency unit cuis 
and coagulates with such ease and speed as 


to expedite materially the most difficult tech- 


niques. When the employment of tissue cut- 
ic currents is indicated in 


ting and haemostati 
other fields, such as General, Thoracic, Proc- 
the 


tologic, Ophthalmologic Surgery, etc-, 


remarkable simplicity of control, complete 


dependability and uniformly excellent 
results achieved with the WAPPLER C-263 


recommend it as the instrument of choice. 
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“3 Why Not Be SURE You're Getting 
EXPLOSION- SAFE Equipment? 


GOMCO Explosion-Proof Suction 
ond Suction and Ether Units Nos. 
, 910 and 911 Bear this Seal 


It’s your all-important assurance of 
safety in the operating room! Gomco 
units No. 910 and 911 are listed by 
Underwriters’ Laboratories, Inc. for use 
in atmospheres containing ethyl-ether 
vapors (Class 1, Group C). Both units 
bear CSA approval No. 9253. Don't 
leave explosion-safety or performance 
to chance—specify Gomco to your 
dealer. 


Gomco No. 910 Port- 
able Explosion-Proof 
Suction and Ether Unit 


Gomco No. 911 Port- 
able Explosion-Proof 
Suction Unit 


Write today 


for 


1 
“SURGICAL MANUFACTURING CORP. 


834M_E. FERRY STREET BUFFALO 11, N. Y. 


the DAXALAN-DOME-PASTE BANDAGE TECHNIQUE 
AS EMPLOYED in the Department of Peripheral Vascular Diseases—New 
York Polyclinic Medical School and Hospital. 


This technique is based on a 3 point program= 


Reduce the dermatitis with wet dressings of 
DOMEBORO TABS (BUROW’S SOLUTION). 


Combat local infection and stimulate 
healing with thick application of 
DAXALAN in the center of the ulcer 
and surrounding areas. 


DOMEBORO TABS is listed as “BUROW’S 
SOLUTION-DOMEBORO TABS”, on Page 376,. 


Overcome venous insufficiency, 
‘statis and edema by wrapping 


in the “Manual of Dermatology’’—issued un- Bup ~ 5 
der the auspices of the National Research BANDAGE (Ue- Stag 
Council and is recommended to be used wher- na’s Boot) around the entire leg i. a So,,° 
0% ever Burow’s Solution is indicated. to supply compression. Pod oe “Noy, 
0, 
(@) DOME CHEMICALS, INC. / 2% 


109 W. 64th STREET, NEW YORK 23, N. Y.. 


Makers of the Soothing, Modernized Form of Burow’s Solution 
DOMEBORO—Tablets * Powder * Packets * Ointment 
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In vitro and in vivo studies clearly demon- 


strate that in combating @ wide range of or- 
ganisms, penicillin, the antibiotic of greatest 
use, and the su/fas “‘join hands’. To widen 


both antibacterial spectrum and effectiveness, 


Each tablet contains: 
Penicillin G Potassium, 

Crystalline ...... 100,000 units 
Sulfadiazine ................ 0.25 Gm. 
Sulfamerazine ............ 0.25 Gm. 
Calcium Carbonate ................ 4 grs. 
Available in bottles of 50 tablets. 


* Trademark 


Medicine... Produced with care... Designed for health 


THE UPJOHN COMPANY, KALAMAZOO. MICHIGAN 
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16th century 
Surgical instrument 


n today’s physician’s bag... 


Zephiran chloride is an important item. 
For minor surgery, surgical dressings, disinfection of wounds... 
from the last rinse in the scrub-up to the final painting 
of the sutured wound...Zephiran chloride is an 


antiseptic of choice. Wherever good antisepsis 


is requi ou can rely on ® 
| TE PHIRAN cioriae 


effective, well tolerated, economical antiseptic 


Supplied as: 
Aqueous Solution 1:1000, bottles of 8 oz. and 1 U. S. gallon. 
Tincture: 1:1000, tinted and stainless, bottles of 8 oz. and 1 U. S. gallon. 


Concentrated Aqueous Solution 12.8%, bottles of 4 oz. and 1 U.S. gallon 
(1 oz.=1U. S. gallon 1:1000 solution). 
reg. U.S. & Canada, 


Steams inc. 
brand of benzalkonium 


chloride refined New York 18, N. Y. * Windsor, Ont. 


Zephiran, trademark 


> 
= 
Wall 
\ 
7 
3 
{ 
3 | 
a 


By utilizing the principle of 
synergistic enhancement in its fullest 

Codeine provides high analgesia 

and sedation on relatively low 
codeine dosage, with reduced side- 
effects. The analgesics (aspirin 

2% gr. and phenacetin 3 gr. per 
capsule) and sedative (phenobarbital 
Y gr.) effectively potentiate a small | a 
dosage of codeine (either 4 rm 
or 2 gr.). And the addition of the : * 
spasmolytic hyoscyamine (0.031 mg.) | 
—to implement the analgesic- 
sedative action, and to help 
counteract any tendency to nausea ; so 
or constipation so often provoked 

by codeine medication—provides 


practically always successful” for 


Patients with steady pain. 


PHENAPHEN 
(Brown and White Capsules) 
Standard formula 


PHENAPHEN NO. 2 

the no eaction (Yellow and Black Capsules) 
a pte Phenaphen with Codeine Phosphate \ Gr. o 


PHENAPHEN NO. 3 
(Green and Black Capsules) ee 
Phenuphen with Codeine Phosphate Ya Gr. RS i 


~ 


A. H. ROBINS COMPANY, ac. 
RICHMOND 20, VIRGINIA 
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Dihydrostreptomycin Sulfate 


(1) Tompsett, R., and McDermott, W., Am. J. Med. 7: 371-381, 
Sept. 1949. (2) Tompsett, R., Ann. Otol., Rhin. & . 57: 181, 


March 1948. (3) Sweany, H. C., Dis. Chest 15: 631-656, June 1949. 
(4) i. S., Science News Letter 55: 307, 7% 14, 1949. (5) 
Semans, J. H., J. M. A. Georgia 38: ye we Nov. 1949. . (6) ~~ 
C. M., Kilbourne, P. C., and King, E. Q., "Amer. Rev. Tuberc. 60 

564, 575, Nov. 1949. ™ Nagley, M. M., Brit. M. J. 1: 248, Jan. 28. 

1950 (in correspondence). (8) Committee on Medical Research and 
Therapy, American Trudeau Society, Am. Rev. Tuberc. 61: \—_— 
March 1950. (9) Carr, D. T., Hinshaw, H. C., Pfuetze, K. H., and 


a Drug of Choice 


for Physician and Patient 


Extremely well tolerated and rarely 
causing irritation on injection, 
Dihydrostreptomycin Sulfate has become a 
most widely accepted streptomycin preparation. 


Comparative studies by leading clinicians confirm that 
DIHYDROSTREPTOMYCIN SULFATE IS— 

as effective as streptomycin 2. 9, 13-15 

less toxic for the vestibular apparatus 1-15 
minimizes pain and swelling atthe site of injection ©. 19 
may be used even in patients showing allergic 


response to streptomycin 2. 9, 10, 11 


Extensive experimental studies ©. 9. 16-18 
proved CRYSTALLINE DIHYDROSTREPTOMYCIN 
SULFATE MERCK 


less toxic for the vestibular system. 


Brown, H:A., Dis. Chest 16: 801-821, Dec. 1949. (10) Odell, J. qa 
Dis. Chest 16: 818, Dec. 1949. (11) (Editorial) New England J. M 

240: 736, May 5, 1949. (12) Keefer, C. Int. Med. 33: 
Sept. 1950. (ds) — D. F., W. Va. Med. J. 45: 280-284, Oct. 1949. 
(14) Invest. 15: 61-66, 1950. (15) 
Hinshaw, H. C., communication. (16) N. S., 
Horton, R., Stokes, A. M., Monroe, J., and Riggins, H. M., Am. Rev. 
Tuberc. 62: 572-581, Dec. Brown, _ 

Hogson, C. H., and Heilman, A. M. A. 143: 1223-1225, 
Aug. 5, 1950. (18) Jacoby, A., N., and Rosenthal, 
T., Am, J. Syph., Gonor. & Ven. Dis, 34: 185-186, March 1950. 


Supplied By Merck In The Purest Form Available — 


CRYSTALLINE DIHYDROSTREPTOMYCIN 
SULFATE MERCK 


Crystalline Dihydrostreptomycin Sulfate Merck is supplied in convenient 1 Gm, and 5 Gm. vials. 


MERCK & CO., INC. 
Manufacturing Chemists 


RAHWAY, NEW JERSEY 


In Canada: MERCK & CO. Limited —Montreal 
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A comparative study proves 


Priscoline 


“Most consistent and effective vasodilator” 


Priscoline, alcohol, ether and another vaso- 
dilator were each administered intravenously 
in single therapeutic doses to a group of 
patients suffering from peripheral arterial 
insufficiency. 

The rise in skin temperature of the toes— 
indicating increased circulation in the ex- 
tremities—was greatest in all cases after the 
administration of Priscoline. 


Scores of clinical reports tell of the use of 
Priscoline both orally and parenterally in the 
successful treatment of peripheral vascular 
diseases. 

Priscoline® (benzazoline) is available as 
tablets containing 25 mg., as elixir containing 
25 mg. per 4 cc. and in 10 cc. multiple dose 
vials containing 25 mg. per ce. 2/se000 
1. Ready, W J.: J. of Lab, & Clin, Med. 37:366 (March) 1951. 


Ciba PHARMACEUTICAL PRODUCTS, INC., SUMMIT, N. J. 
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